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PUBLIC NOTICES. 





HEATING. 


The Commissioners of 


His Majesty's Wome, &c., are pre- 
pared to receive TENDERS before 
11 a.m, on Wednesday, 25th May, 19382, 
tor LOW. PRESSURE Pe | WATER 
HEATING, Post Office 
Research Station. Dollis Hill, N.W, 
Drawings, specification, a copy of the ‘conditions 
snd form of contract, bills of quantities, and forms for 
fenders may be obtained from the CONTRACTS 
BRANCH, H.M. Office of Works, King Charles-street, 
London, ©.W. 1, on payment One Guinea. (Cheques 
payable to the Commissioners, H.M. Office of Works.) 
The sums so paid will be returned to those persons 
who send in Tenders in conformity with the con- 
litions 8502 








MANCHESTER MUNICIPAL 
COLLEGE OF TECHNOLOGY 


Ue of Manchester. 


(PACULTY oF TEC BSOLOGT). 
PRINCIPAL AT JONES, D.8.0., M.A. 
EDMUND MILLS. HARW ‘OOD MEMORIAL 
SCHOLARSHIP. 
The Governing Body announce the offer of a 
SCHOLARSHIP of the value of £50 per annum for 
three years, tenable in one of the University Engi- 
neering Courses in the College of Technology. 
Forms of nomination and all information may be 
»btained on application to the REGISTRAR of the 
College 
Applications 
15th, 1932 


must be received on or before June 
487 





jondon County | Council. 


ROBERT BLAIR ~ FELLOW SHIPS IN 
APPLIED SCIENCE AND TECHNOLOGY. 


APPLICATIONS are INVITED for the AWARD of 
rwO ROBERT BLAIR FELLOWSHIPS in APPLIED 
SCIENCE and TECHNOLOGY, each of the value of 
£450, tenable for one year Fellowships are for 
advanced study or research in Applied Science and 
Technology. and will be tenable in the Dominions, the 
United States or other foreign countries. 

Candidates must be British subjects and at least 


21 years of age. Further particulars and application 
forms may be obtained from the EDUCATION 
OFFICER (T. 3), The County Hall, 8.E.1 (« ped, 


addressed foolscap envelope necessary), 
form must be returned by Ist June, 1932. 





h = alin W caeie 
ERWORKS PUMPING PLANT. 

The Corporation of the a borough invite 
TENDERS from experienced § British Pumping 
Machinery Manufacturers for the SUPPLY, EREC.- 
TION, and SETTING to WORK of ELECTRICALLY 
DRIVEN PUMPING PLANT, comprising Centrifugal 
Bore-hole and Surface Pumps having a oy! of 


orou 


2500 gallons per minute, complete with Con- 
nection, &c., at the Pann Mill Waterworks, High 
bad 


m be 
Copies of the i— ~*~, particulars and Seewias 
may be obtained from Mr. W. Vaux Graham, M. Inst. 

C.E., M. Inst. M.E.. 5. Queen Fy West- 
minster, 5.W. 1, upon depositing the sum of Five 
Pounds, which will be returned on receipt of a bona 
fide Tender. 

The work is to be carried out in strict accordance 
with the conditions laid down for materials and 
labour by the Unemployment Grants Committee, and 
the contractor will be required to undertake to com- 
mence the work immediately on the acceptance of his 
Tender. 

Sealed Tenders. endorsed “ Tenders for Pumping 
Machinery." must reach Mr. Sydney Young, Water- 
works Engineer and Manager. 71, Easton-street. High 
wry —— not later than first post on Monday, the 
23rd pro 

The Corporation does not bind itself to accept the 
lowest or any Tender. 





PHILIP B. BEECROFT. 
Town Clerk. 
High Wycombe, 
22nd April, 1932 R440 
| ondon County Council. 
4 


TENDERS are INVITED for the C 4. EANING 
and REPAINTING of BATTERSEA BRIDGE. 

Specifications, form of Tender, &c., may be 
obtained on and after 6th May, 1932, on ‘application 
to the Chief Engineer, The Old County Hall, Spring- 
gardens, upon payment of £1 by crossed 
cheque order payable to the London County 
Coe ail. (Nore.—Casn wht NOT pe ACCEPTED), 
This amount will be returnable only if a bona fide 
Tender has been sent in and not subsequently with- 
drawn. Full particulars of the work may be obtained 
on personal application, and the contract documents 
may be a ~ before payment of the fee 


or 


Remittances by post should be addressed to the 
CHIEF ENGINEER, The Old County Hall, Spring- 
gardens, 8.W.1. Personal inquiries at Room . No. 3, 


Warwick House-street, Cockspur-street, 5.W. 

The contractor will be bound to observe the pro- 
visions of a fair wages clause, the terms of which are 
set out fully in the instructions for Ten and form 
of contract and in “ The London Coun'y Council 
Gazette."* 

No Tender received by the Clerk of the Council at 
The County Hall, Westminster Bridge, 8.E. 1, after 
4 p.m. on Monday, 23rd May, 1932, will he con- 
sidered. 

The Council does not bind itself to accept the lowest 
or T any Tender 488 





j‘ssex County Council. 


4 ARCHITECTURAL DEPARTMEN 

APPLICATIONS are INVITED for the 
MENT of an ASSISTANT 
DRAU GHTSMAN. Candidates 
technical and practical soemense. A, A. thoroughly 
capable of Preparing Schemes pecifications for 
Heating, Laundry, and Kitchen Pant Installations. 
The commencing salary will be £2 per annum, 
rising on satisfactory service by — increments 
of £15 to £340 per annum, subject to economy abate- 
ment, _ Sateouas to the Scale approved by the County 
Counce 


The candidate appointed will be required to 
medical examination and to contribute to the. ‘fund 
b+ under the Local Government and Other 


= 
APPOIN 
ENGINEERING 
— »— have h 


* Superannuation Act, 1922. 
Applications, on forms to be provided, stating age, 
qualifications, and experience, her with copies 


three recent testimonials, should be sent 
County Architect, 
all, Chelmsford, 


to the 
Jno. St -R.LB.A., County 
not later than Friday, May 20th, 


JOHN _H. GOOLD, 
Cle: ~\: of the County Council. 
4th May. 





(V. E. PULLIN.) 


(K. K. PALUEFF.) 


(U. R. EVANS.) 





The Engineer 
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PRINCIPAL CONTENTS OF THIS ISSUE. 
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Radium in Engineering Inspection v. 42) 
(With a Two-page Supplement). 
Transient Voltage Stresses in Power 
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Boilers at Helsingfors Power 
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PUBLIC NOTICES. 
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PUBLIC NOTICES. 





M etropolitan Water Board. 
a TENDERS FOR THE SUPPLY OF 
STORES, &c. 

The Metropolitan Water Board invite TENDERS for 
the SUPPLY of the undermentioned STORES and 
SERVICES, &c., for periods of 6 and 12 months, 
commencing Ist June, 1932 


4 ‘ement, &c 


9.—Bolts and Nuts, Screws, Files, Shovels, Steam 


Tubes 
12.—Fuel Oii, oil (Lubricating), Kerosene, Motor 


Spirit, Greases, Tallow, &c. 
19.—Iron, Brass, Gun-metal, and other Castings. 
20.—G.M. Stop Cocks and Ferrules, Outlets and 


Caps for Fire Hydrants. 
22.—Timber. 
23.—Maintenance of Weighing Machines. 
ers must be submitted on the official forms, 
be obtained on and after Friday, 20th 
April, 1932, from the Chief Engineer, by personal 
application at the offices of the Board (Room 155) or 
ag forwarding a stamped addressed sack envelope. 
pplicants should refer to the number of the Tender 
me which forms are requi 
enclosed in sealed envelopes, addressed to 
“The Clerk of the Board,”’ and endorsed in the 
manner indicated in the form of Tender, must be 
delivered at the offices of the Board (Room 122) not 
later than 11 a.m. on Wednesday, 18th May, 1932. 
The Board do not bind themselves to accept the 
lowest or any Tender. 


F. STRINGER, 
Clerk of the Board 


a. 


Offices of the Boar 
178, Rosebery - EER Ex. 1, 


23rd April, 1932. 8464 





a! ie 4 
ryihe Civil Engineers Appoint- 

MENTS BOARD, 8, Princes-street, West- 
minster, 8.W. 1, acting under annual licence from the 
London Qu nty Council, invites INQUIRIES from 
EMPLOYERS SEEKING the SERVICES of PRO- 
FESSIONAL ENGINEERS, either as Assistants or in 


ae ty sone whose names are accepted for entry in the 

ter for employment possess qualifica- 

tions whieh have been attested by means of scientific 
examinations, practical tral: . and experience. 








Shire Hail, Chelmsford. 


8505 





P2183 


(‘orporation of Durban, Natal 


(SOUTH AFRICA). 


APPLICATIONS are INVITED for the ee 


to 


of BOROUGH ELECTRICAL i 
ill vacant 


Jurban Corporation, which w 
— .-y— 1 

grade for the position is fixed at £1355, rising 
by iy increments of £37 10s. to £1581 per annum, 
subject to the oper tion of the Council's Deflation 
Scheme, which is based on the cost of living, and the 
appointment will be in terms of the Council's General 
Conditions of Service and Leave Regulations, and 


in 


certificate of medical fitness must accompany each 
application. 

It will be a condition of 3 appointment that the 
successful applicant takes dut on t Ist 


November, 1932, which is ouier to the date of retire- 
ment of the present incumbent of the position. 
Applicants, whose age shall not exceed 45 years, 
must bave a sound tech and trative and 
commercial experience of an Electricity Undertaking. 
The candidate appointed will be fe 5 wy to devote 
the whole of his time to the duties of the office 
Applications, stating age, ex . and qualifica- 
tions, accompanied by copies of recent testimonials, 
must be delivered to the undersigned not later than 
Friday, the 15th July, 1932. 
Personal canvassing of Councillors is strictly pro- 
hibited, and proof thereof will disqualify a candidate 
for the appointment. 
A. 0. JONES. 


Town Clerk's Office. 
Durban, Natal, South Africa. 8463 








FORM P. Amend. 
PATENTS AND DiSIGNS ACTS, 1007 TO 1928, 


Noon is Hereby Given that 


pny ria RERATON. of 12, Church- 
SEEKS LEA AMEND the 
SPECiFICAT oN of the APPLICATION for LETTERS 
oy at No. 347,723 for an invention entitled 
rovements relating to the Manufacture of Copper- 
welded Tab ing.”’ 

Part lars of the proposed Amendment were set 
forth in No, 2258 of the Official Journal (Patents), 
published on the 27th April, 1932. 

Any person, or persons, may give Notice of Oppo- 
sition to the Amendment by leaving Patents Form 
No. 19 at the Patent O 25, Southampton-build- 
ings, Testen. wo. * vithin one calendar month irom 
the date of Hublication of the said Journal. 

W. 8. JARRATT 


8491 Comptroller-General. 





PUBLIC NOTICES. 





PATENTS AND DESIGNS ACTS. 1007 TO 1028 
Totice is Hereby Given that 


4 aan IMPERIAL TRUST FOR THE ENCOUR 
AGEMENT OF SCIENTIFIC a aoe IAL 
RESEARCH, of 16-18, Old Queen-stree neter, 


London, SEEK LEAVE to ant ND the SPEC rotate A 

TION LETTERS PATENT No. 320,131, granted 

to HUBERT CHARLES HENRY TOWNEND for an 

——- entitled “‘ Improvements in or relating to 
reraft.** 


Particulars of the proposed Amendment were set 
forth in No. 2258 of the Official Journal (Patents) 
published on the 27th April, 132. 

Any person, or persons, may give Notice of Oppo 
sition to the Amendment by leaving Patents Form 


No. 19 at the ye Office, 25, Southampton-build 
ings. London, W.C. within one calendar month from 
the date of >." 4, wr the said Journal. 
. JARRATT, 
8501 Comptrolier- General. 





SITUATIONS OPEN. 


COPIES or Tretmontata, NOT Onromrals, ONLESs 
SeecrricaLty Reqcvesrep. 





TO ADVERTISERS UNDER BOX NUMBERS IN 
THIS CLASSIFICATION. 

For the benefit of applicants, the Proprietors are 
prepared to insert brief notices that vacancies are 
filled, upon receipt of notifications from the Adver 
tisers. These notices (limited to one line) will be free 
of charge and co-operation is asked for 


Wns. on Up-to-date Brickworks in the Mid 
lands, a W one ENGINEER who thoroughly» 

understands Diesel Engine and Electric Motors 
Address, 8493, The Engineer Office. 8403 a 


‘ARRON COMPANY REQUIRE the SERVICES 
of a SUPERINTENDING ENGINEER to Take 
Charge of Works Construction, Upkeep of Buildings, 
Boilers and Machinery (other than electrical plant) at 
= company's “= and collieries, and in connection 
ith i of a Board of Trade 
niet Engineer's Certificate essential.—Applicants to 
age. experience, and salary expected, to 
MAN AGH for Carron Company, Carron Works, 
alkirk. 


85008 A 
Ope yy CLERK or SECRETARY for 
Kngineering Firm in country 
P2384, The Engineer Office 














ddress, 2384 A 
» * fo ANCY for ARTICLED PUPIL in the Office of the 
Yhief Engineer of the Metropolitan Water Board 
—Particulars as to premium and conditions may 
obtained from Mr. HENRY E. STILGOE, C.B. 
M. Inst. C.E., the Chief Engineer, to whom applications 
should be addressed at the offices of the Board, 173, 
; A 


Rosebery-avenue, E.C. 1 
V ANTED, MAN as GENERAL FOREMAN and 
ORGANISER well-established Concern 
employing about 40 men. Must be used to precision 
work and thoroughly gonversant with modern shop 
practice and equipment. Special qualifications include 
an all-round knowledge of gears in general, cams, tool 
work, and experimental production and assembly. 
State in confidence full particulars as to age, previous 
practical and technical qualifications. A good oppor 
tunity for a really high-grade man.—Address, P2388. 
Tove Engineer Office. P2388 A 





be 








EAD FOUNDRY FOREMAN REQUIRED for 
old-established Foundries in the South of 
England, running a large range of ferrous and non 


ferrous metals (not steel or malleable) and employing 
150-200 men. 

Applicants must be used to most modern foundry 
methods and experienced in the economical pro 
duction of all types of castings of the highest 
grade. 

Address, 
training, if any, 
neer Office 


pe GHTSMAN WANTED, with Expert Know 
ledge of latest practice in Furnace Design 
State experience and salary fequired.-H. and T 
DANKS (Netherton), Ltd., Netherton, tee” 
507 


technica! 
The Engi 
P2387 A 


experience, and 
P2387. 


stating age, 
in fullest detail, 





A 


SITUATIONS WANTED. 








GENCIES,— REPRESENTATIONS REQUIRED 
by commercial engineer, public school, works 
business and sales experience, elec- 
trical .r mechanical, premier firms ; good connection, 
London and South.—Address, P2301, The Engineer 
Office. P2301 B 
8S CONSULTANT, Expert FOUNDER and METAL 
LURGIST, Triple University Graduate, available 


Ps 


trained, ten years’ 











evenings only. mak 39, Westminster jons, 

Gt. Smith-street, 5.W. 56 B 

C= METALLURGIST, AVAILABLE NEX' 
MONTH. 

Advertiser relinquishing present post on own 
initiative. At present Chief Metallurgist to large 
Iron and Steel Works in India, producing rails, 
structurals, plate, merchant, sheet and tin bara, 
black and galvanised sheets, &c. 

Inspection, testing, control, investigational, deve 


lopment work, 
University graduate. Age 33. 
Address, P2381, The Engineer (Office 


aT MAINTENANCE ENGINEER SEEKS 
pb ANGE ; age 29, sound practical man, tech 
nical 5 works trained, including extensive experi 
mental experience; adaptable to any type or make 
municipal station preferred, but any job with scope. 
Address, P2396, e Engineer Office. P2306 B 


Excellent references 
P2381 B& 








SITUATIONS WANTED (continued) 
Page 2. 
AUCTIONS, Page 58. 
PUBLIC NOTICE, Page 2. 
AGENCIES, Page 2. 
PARTNERSHIPS, Page 2. 
PATENTS, Page 2. 
EDUCATIONAL, Page 2. 
WORK WANTED, Page 2. 
MACHINERY, &c., WANTED, Page 4. 
FOR HIRE, Page 4. 
BUSINESSES and PREMISES 
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Che Engineer 
Annual Subscription Rates 


(including postal charges). 


Le prix de lAbonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
«origine au cours du change au moment de la 
commande, 


Die Bezugsgebiihren sind zahlbar in Pfund- 
sterling oder in der Landeswahrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 

Seran aceptados los abonos en moneda 
esterlina o su equivalente calculado en la 
moneda del pdis de origen al cambio efectivo 
a la fecha de ponérse el pedido. 


BRITISH ISLES £3 5 0 
CANADA. £3 3 O Thick Paper Ed. 
£2 18 6 Thin Paper Ed. 
ABROAD £3 7 6 Thick Paper Ed. 
(except Cans ada) £3 3 0 Thin Paper Ed. 
AFRICA Ce ye" News Agency y. All Branches 
CAPE TOWN: Dawson and 
Sons, Ltd., 29-31, Long-street 
(Box 489) 
JOHANNESBURG : (. Juta and Co. 
ARGENTINE .. BugNOS AIRES: Mitchell’s Book 


Store, 576, Cangallo 


Gordon and Gotch (Australasia), 
Ltd. All Branches 

MELBOURNE : Robertson 
Mullens, Elizabeth-street 


BRUXELLES: E. Graddon, 78, Rue 
du Marché-aux-Herbes 
BRUXELLES : W. H. Smith and Son, 
Ls es wd Rue du Marché - aux - 
erbes 


American News Company, Ltd. All 
Branches 


AUSTRALIA 


and 


BELGIUM 


CANADA 


‘TORONTO : Pp 
tion Service, Ltd. , 70, King-street 
Rast 


Toronto: Gordon and Gotch, 
Ltd., 81, Queen-street West 
CoLomBo : Wijayartna and Co. 


Hone Kone: Kelly and Walsh, 


SHANGHAI : Kelly and Walsh, Ltd. 
Teknisk Presse Bureau, Our, gade 
34, Copenhagen. 

Camo : Ex 
Stationery 
Maghrabi 

mepenen : Akademiska Bok- 
handein, Alexandersgatan, 7 

PARIS: a Chevillet, Rue 
de la Banque, 22 

Paris: Librarie Berger-Leverault, 

. Germain 


AV. 


CEYLON . 
CHINA 


DENMARK 


EGYPT press Book 
Store, 9, Charen 
FINLAND 


FRANCE .. 


de 


ue Bonaparte 
.H. Smith ond Son, 248, 
Rue de Rivoli 
BERLIN - LICHTERFELDE - WEST: 
ms pee, Dahlemer Strasse, 
4 
Lerzie: K. W. 
Konigstrasse 29 


HOLLAND .. ROTTERDAM: Hector’s Boek - 
handel, Noordblaak 59 
ROTTERDAM : : Techn. ny 
“ Plan C,” Gelderschestraat 


BomBayY : ‘Thacker and Co., ~ a. 
CaLcurta : Thacker, Spink and Co. 


MILAN : Ulrico Hoepli 
Maglioni and Strini, 


Fratelli 
Umberto 1, 174 

a: Fratelli Bocca 

TURE Rosenberg and Sellier, 

Maria Vittoria is. and their 

Branches at Naples and Rome 


All Branches 
Educational Supply 


GERMANY 


Hiersemann, 


INDIA 
ITALY 
307, 


Treves, Corso 


Maruzen Co. 
KINGSTON : 
0. 


AUCKLAND : Whitcombe and 
Tombs, 


Gordon & Gote h, Ltd. All Branches 
NAPIER: J. Wilson Craig and Co. 


JAPAN 
JAMAICA.. 


NEW ZEALAND 


RUSSIA LENINGRAD : Mezhd 
Kniga, Volodarsky, aaneky oa 
Moscow: “ itisdat,” Kousnet- 
sky Most, 515 
STRAITS SETTL ae Kelly and 
td 
SWEDEN.. STOCKHOLM: A/B W: 
Journal-expedition, Stockho ikholm 1 
as a A/B ¢. E. Fritzes 
Kungl., Hofbokhandel, Freds- 
gatan, 2 
SWITZERLAND Berxe: Joh. William De Groot 
Laupenstr., 5 
ZURICH : Rosa Leibowiez, 4, 
Ankerstr 
UNITED STATES International News Co., 131, 
OF AMERICA Varick-street, New York, N.Y., 


and all Branc’ 
Entered as second-class matter at the Port 
Office, New York, N.Y., a 12ti 
1896, under the Act of March 8rd, 1019 
(Section 397, P.L. & R.) 
READING CASES, to os two copies of THE 
* ENGINEER, cloth sides and leather backs, can now be 
supplied at 48. Od. each, 58. 3d. post free. 





“THE METALLURGIST.” 

This Seggnueers, which deals with the Science and 
Practice o' +" 5 4 both ferrous and non-ferrous, is 
published free with the 
each calendar month. 

ADVERTISEMENTS. 
e charge for be = Bye ny ry ~ is 1/- per 


last issue of THE ENGINEER in 


om... A to one inch— mini 4/-; those occu; csvape- 
ing one inch of mare at the rate of /= per inch. ers 
must accom: by The for 


panied 

Displayed ‘Advertisements will be forwarded on 

tion. Classified Advertisements cannot be farted 

unless delivered before TWO o'clock on Thursday 

afternoon (the day before publication). 

Letters relating to the Advertisement and the Publishing 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY: 


rhis Directory, which is published annually in the 
interests of advertisers in THE ENGINEER, may be 


obtained free of charge on application to the 
Publisher. 
Postal Address, 28, Essex-street, Sees. Seotee, Wc. W.C. 2. 
Teleg. Address, “ Engineer Wi 
London.’ Tel., Central 6565 (8 "8 8 ee 














SITUATIONS WANTED (continued) EDUCATIONAL. PUBLIC NOTICE 
GINEER, 48.1. Moh, B.. SREES FORT, Meee (\orrespondence (jourses 
Roo” “Tasrocah ‘peactioal and Guemauel, expe PREPAHATION (jovernment of Bombay. 
tically Se" kind ‘sg aeeieed ’ oo hunt sninati 
Span ‘ xaminations 
ie. P2371, The Engineer Office. P2371 » or THE NOTICE. 
INST. OF CIVIL ENG 


NGINEER, Inspection, Maintenance, Maehine Shop. 

Specialised Design and Manufacture of Screwing 

Machines and Dies.—Address, P2355, The Engineer 
Office. P2355 B 





NODTARE (MECH. and ELEC.,), B.O.T. CERTIFI- 


CATED, DISENGAGED following Gramophone 


Merger. 

Twenty years’ exp. factory plant, steam, H.T. and 
L.T, electric, hydraulic, &c. 
SIXTEEN YE ad ENGINEER TO LEAD- 
ING GRAMOPHONE CO 

Responsible for factories and plant (home and 
abroad). 

Negotiations with architects. Control of drawing- 
office, specifications, correspondence and costs. 

Box 8, Smith's Bookshop, Wimbledon Station. 

489 & 


Interviewing Ability, 

Immediate big 

“a line con- 
Office. 
P2380 B 





NGINEER, Sales and 
adaptable, SEEKS OPENING. 
money not looked ts if prospects good. 
idered.— Add P2380, The Engineer 





oa .* Class B.O.T. Certificate, 6 Yous 


e marine a * 





rr (34 Years), Sound Experience Machinery 
erection, shops and outside, hydraulic, steam 
and electric, &c., capable controller of labour, used 
full charge; well recommen FREE NOW.— 
Address, P2390, The Engineer Office. P2390 & 





as UTIVE ENGINEER, 18 Years’ Experience on 
large South American mines; expert main- 

t an at lowest costs. a 
P2393, The Engineer Office. 








RRIGATION.—MECHANICAL ENGINEER (30), at 
present in eupley of foreign Govt., articled appren- 
tice, eight years perience Di steam, and Rea 


trical plant, thorough i knowledge of 4 ng, drai 
and irrigation work, SEEKS RESPONS BLE POST at 
home or abroad.—Address, P2385, Engineer 0 





EEN, Energetic ENGINEER, Aged 27, with 
sound training and experience in combustion, 
power plant o tion, and steam costing, DESIRES 
RESPONSIB POST with scope for advance- 


ment. 
Address, P2324, The Engineer Office. P2324 » 





ECHANICAL and CIVIL | oe nrg (25), 

degrees, a ws POST, maintenance, erection, 

or surveying. Used responsibility, cxperionss 
abroad.— Address, Pesss. Engineer Office. 





ya! meee a | {@- Bppesteneed 
yo gy . tool man 
, AY ‘asin 


‘ plant main. 
tenance, a MESIE s POSITIOS 
ILITY where 


of RESPONSI- 


h 
components, and small tools could be utilised. 
Address, P2386. The Engineer Office. P2386 5 





Scientific 
SEEKS 


Inst. 


AUGHTSMAN, Mech., Search- 
RE-ENGAGE- 


lights, automobile, &c.,. 
MENT. 
Age 35, war disa 


bled. 
Address, P2395, The Engineer Office. P2305 » 





RAUGHTSMAN (25) SEEKS SIT. Seven Years’ 
experience in general engineering, building, and 








INST. OF MECHANICAL EN 

INST. OF aor 1 RAL ENGRS., 

by 4 sah, F LONDON, eee 
¥ CONDUCTED BY 


Mr. “Trevor. W. Philli 
apventte, 


B.8e., Honours, Engineering, London 
Assoc. M. Inst. C.E., A.M.1. Struct. E., M.R.8.1., 
F.R.S. Bagi =. 
Loxpor O 


For full particulars ‘and advice poly 
65, Caanceny Laws, W.C. 2. 
AUTHORITATIVE TRAINING. 
For 14 years The T.I.G.B. has been serving engineers 
in two valuable ways, as foliows :— 





(1) Le Correspondence Courses designed for the 
f examinations, including A.M. Inst. C.E., 
AML Mech. E., Grad.LE.E., ete., also for B.8e., 


C. & G., G.P.0., ete. 

(2) Through Correspondence Courses designed to 
cover comprehensively all sections and branches of 
eapowies: examples in the Civil and Mechanical 


Steam and Internal Com- 
Engineering 





Engineering bustion 
Yoncrete Construction ;—-— 
lanitary Engineering Engineering jurgy 
} amd —— oe ae 
Quantities Railway Signalling 





The services of over 70 Specialists have been utilised 
in the compilation of The T.1.G.B. Courses, and many 
of these men are authorities in their respec- 
tive branches of engineering. 

Write Re. for “The Engineer's Guide to 

Success "*- ining the widest choice 

fa ae a AO courses inthe world. The T.1.0.B 

guaranices training until successful for the one fee. 
THE TECHNOLOGICAL INSTITUTE OF 

GREAT BRITAIN, 
76, Temple Bar House, London, E.C. 4. 


(Founded 1917. 18.000 Successes). 





AGENCIES. 





tories, engineering works, contractors, &c., 
REQUIRES AGENCIES. tools, piping, 
valves, accessories.—-Address, Engineer 
Office. P2379 D 


| onesy -- SALESMAN, Midlands Area, Calling 
Machinery. 
P2379, 





YOUR EXPORT BUSINESS. 

ADVERTISERS REQUIRE AGENCIES of 
Manufacturers of Steel aterial or other bulk 
lines. Sound connection extending over many 
years with London exporters. 

A good opportunity for works at represented 
or those contemplating making new arrangements. 
Replies will be treated in strict confidence. 

Address, 8508, The Engineer Office. 


MPROVE 


8508 Db 





SOUTH AFRICA. 
O82 BETARLICEED FIRM of ENGINEERS, with 
Johannesburg and branches 
throughout o Union and Northern and Southern 
Rhodesia, at A. ae 4 representing several large British 


Electrical ving 
augmented their engineering staff, are DESIROUS of 
EXTENDING their ACTIV iy: my* and would like to 
hear from firms i the ¢ t of busi- 
"Only "first-class products 








ness in these territories. 
consid le 

Reply to “ H.,”” 8.L.8.5., Ltd., 6, Victoria-street, 
S.W. 1. 8466 D 





ELL-ESTABLISHED AGENT and MERCHANT, 
London wide commercial experience, DE- 
SIRES ARRANGEMENT with Manufacturers to 
Organise and Develop Export Trade or Home Trade, 
London and South.—Write, Z.A. 611, care Deacon's, 
5, St. Mary Axe, E.C, 3. 8494 Db 





surveyors’ plans; moderate salary.—7, Willis-road 
Stratford, E. 15 P2304 
RACER 
URGENTLY REQUIRES POST. 
Experienced ; cneeiens references. 
Address, P2398, Engineer Office. P2398 B 
PARTNERSHIPS. 
PPORTUNITY OCCURS to INVEST £40,000 to 
£50,000 in a progressive and successful Engi- 
neering Business whose manufactures include the 
virtual monopoly of certain well-known Machines and 


Plant. 

Consideration would be given to an investor of a 
smaller if by engineering 
experience. 

rite “‘ B. A.,"’ c/o Street’s, 6, Gracechurch-street, 
London, E.C. 3. 8486 © 








PATENTS 


RITISH PATENTS 202.3 
277, og ae 647, 221, oa. us. 4 
pelotins * He Cyel are 


CENCE —App ly to 8. SOKAL, 1, 
street, London, W.C. 1. 8440 # 


INGS PATENT AGENCY, Ltd. (B. T. we 
Regd. Patent Agent, G.B., U.S.. 
* Advice Hendon. and consul 
and Marks FREE. oa, 
London, E.C. 4. 45 years’ ref 





219,708, me. 609, 
and 3 


38,096, 
OR SALE or 
Gt. James- 








Thais Herr g ag of. BRITISH PaTEyT No. 


" is Sesion 

EMENTS with 
the SALE or 

EAT, ee ; ae of the invention 


50 
protected by the said Pa 
parties — invited to communicate 


with the xr further particulars 
and W. 8. SKEMMETTE, Patent Agents. 
24, Temple-row, Birmingham 








HE vow ps of BRITISH PATENT No. 


199,491, for provements relating to Traction 

. Particularly to So-cal liar 

rs,"* PREPARED to SUPPLY APPARATUS 
Patent G 


necessary 
vel to bring the inven- 


.-—Communications 

. DICKER, POLLAK and 

Patent Agents, 20-23, Holborn, 
8484 H 


tion into operation in Great 
Please address to 


ME 
London, E.C. 1. 





_ PROPRIETOR of a gg ~~ 
0,386, — Jan 


L anuary 
Method of an aratus tor F "Vor 
is DESIROUS 6 ot i 2 a PEIN Eanes 
by way of a on reasonable 
terms for ot "EXPLOITING the above 


t and ensuring practical working iy Great 
ritai a —Ineuirion 6 oy 3. SINGER, Steger Building, 
Chicago, Dlinois. 8485 Ho 





E PROPRIETORS of the Undermentioned 
PATENTS are DESIROUS of ENTERING into 
NEGOTIATIONS with - or pose ae firms in Great 
Britain for the purpose of EXP TING the inven- 
tions either by the SALE of the PATENT RIGHTS 
or by — a LICENCE o r LICENCES to 
7: 
No. 137498 Hydraulic Discharge Tubes for Turbines. 
No. 123132 pepccwtmente 5 Draft Tubes for Tur- 
No. 161569 Hydraulic Turbines. 
No, 189414 Hydraulic Turbi 
No. 278310 Improvements in Vaives. 
No. 278311 Improvements in Valvcs. 


Enquiries uld be addressed to ABEL and 
IMRAY, 30, Sout ton-buildi lente, Se. 2. 
ss 4H 











MISCELLANEOUS 


ENGINEERS— IMPORTANT NOTICE. 


The 19th Edition of *‘ ENGINEERING OPPOR- 


NITIES" 

meiely a pamphiet, but a 200-page boc . 
eee that you ca..not weil afford t» miss. By reading it 
you will ku.ow us, cur work, our aims an1 how we can 
alter y.ar entire outlo k aud earning power, whatever 

ur age or exper.evce. Am: ng other th ngs, the Hanu- 

ok shows the easiest way of preparing for B.8c., 
A.M.LMech. E., LE.E., G.P.O., etc. Exams., outlines 
Mo .eFu pflome Stuy Courses in ai! bra ches of Civil, 
Mech., Elec., Motor, Aero., Raisio and “* Talkie ’’ Engi- 
neering, and explains the uni we aivantiwe: of our 
Employment Der eomast. GEINEERING OPPOR- 
TUNITIES ”’ ay to Letter th.ngs to 
cver 120,0u0 of aeur yo Sead for your copy t 
—FREE and without obligation. 


BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, 


29-31, OXFORD fee 
iN, W.i1. 





% Game © 


To IRRIGATION DEPARTMENTS, POR’ 

AUTHORITIES, RAILWAYS, MUNIC!. 

PALITIES, ELECTRIC SUPPLY COM. 

PANIES, PUBLIC WORKS CONTRA. 

TORS AND OTHER ADMINISTRATIONS 

CARRYING OUT LARGE ENGINEERIN« 
WORKS. 


Notice is hereby given that, owing to the approacy 
ing completion of the Lloyd Barrage at Sukkur, large 
quantities of Plant and Machinery as briefly detaile 
in the list below will shortly become available f., 
sale. Most of the plant is now available. 

All Administrations who have works in progress «+ 
who are contemplating works in the near future are 
invited to consider the subjoined list and to apply to 
the undersigned for full particulars and prices of an, 
plant which might be of use to them. Enquiries are 
wor invited from machinery dealers at the present 
stage. Most of the plant was purchased new for these 
works and is in excellent condition. Every item of 
plant. sold will be first overhauled and put in 
thorough working order before sale and will be open 
for inspection (and test, wherever possible) by appoint. 
ment at Sukkur. 

Service will also be given after sale and purchasers’ 
men will be trained by arrangements, as long as the 
Barrage Construction Works and Shops are in 
existence. 

A. A. MUSTO, 
O.1.E., M.LC.E., LS.E., 
Superintending Engineer, Lioyd Barrage Cirele. 
Postal Address : 


Sukkar, Sind, India. ‘sumsAn. “SUKKUK.’ 


LIST OF PLANT & MACHINERY. 


RAILWAYS. 
About 40 rw of St. Gin. pow Be ~ wy A com 
lete and @ Locomotives 


700 
agons of all "on including 20-Ten Bither- side 
Tipping Wagons. bout 25 one, one gauge Rail 


way complete and 15 ne Locos 
and abuut 1100 a side Steel Tip » of 
27 cubic feet capacity 
FLEET. 
8) w-draught » by 
Lobnits, 20in. discharge, to dredge = - each, 
complete with 1000ft. Line and 


nal ay with 160ft. overbans at 40% 
above water | 
A Bhallow-¢ draught Paddle and Twin-screw 


y 
. 3-phase, 50 period 


CRAN ES. 
25-Ton and 10-Ton Electric Floating Derrick 
Cranes, 10-Ton and 14-Ton Electric Derrick 


2-Ton Steam 
Cranes 


Cranes, -Ton and 2- ‘ 
_— 5-Ton Steam Loco. and 10-Ton Electric 


. Cranes, Sft. Gin. Also 15-Ton, 12- = 
— % Ton Electric Goliath ~~ pe 15-Ton 
tric Gantry Orane, and 15-Ton Hand. 
pe All-round 


“—-. 
of 8in., 4in., and in. Direect-coupled 
Biectrie Centrifugal Fonte for 40ft. head. 


PILE DRIVERS. 
Floating and Land Sets with McKiernan-Terry 
pencer- Hopwood 
Steel Frames and 


Bo 
Leads for driving 45ft. Piling. 
STONE CRUSHERS. 
** Acme”’’ Jaw Crushers, 24in. by l5in., with 
noe age gy a and Screens and Portable 
. 12in. by Gin. 


CONCRETE MIXERS. 
Complete Plants for Moulding om Blocks with 





Travelling Mixer Bridge carrying 2-Yard Ransome 

Mixers with Elevate rs and 

Batch M ring Hop for materials, al! 

electric driven. Also Steel eel Moulds for 10-Ton and 

13-Ton Blocks. Also Electric- driven Portable 
ixers of sizes. 


AIR COMPRESSORS. 
Direct-coupled Electric-driven Sentinel Two-stage 
Compressors of 300 cubic feet capacity. Beit drive 
Ditto of 550, 300, 188, and 140 cubie feet * apemied 
respectively. Pneumatic Tools of all kin 


DIVING GEAR AND DRESSES, &c. 
ELECTRIC POWER PLANT. 





WORK WANTED. 


ANTED by Large and Wi: 
ws Engineering Shop, any SP’ PRCLALTEY MAC ACHINE 
or PARTS in quantity to MANUFA: E. 
prices.— Address, 8470, The ety ‘Gmon ere ry 
SPECIAL 


ANTED to MANUFACTURE. MACHI- 

NERY or ENGINEERS’ APPLIANCES. Up 
date machine plant for either heavy or medium 
ork. Own foundry and pattern wg —— 

and JOHNSON, Ltd., Engineers, Taunto; Ex. 


LARGE ENGINEERING FIRM of High Standing 


and world utation is PREPARED to 
CONSIDER for M FACTURING 
ENGINEERING 
ing rights. The firm is 














anticipated.— Address, 8481, The Engineer = q 
MECHANICAL ENGINEERS AND JRONFOUNDERS 
IN THE NORTH wm FRANCE 
with well equipped Works Malleable 
Foundry would like to COMMUNICATE 
ENGINEERS or FIRMS 
CONTEMPLATING MANUFACTURE IN FRANCE. 
Sot, ames oa 





Tron 
with 





My herds a a ot SHOP Comm te to vor Oe 


ORDERS Component 
Machines ere 3 rompt deliveries = 
BROS. 3 $64, High-street, 


far ase ad ale ibe. 








tisements see page 4. 


Following Diesel Low vs direct coul to Alter- 
nators AL., 6600 ts, 3-phase, 
2 Swiss Toeo. 4-Cylinder ip ntnate-cottng Diesels, 
750 B.H.P., with Fily-w ternator, 
500 kw, by 
Metro-Viekers Cubicle Switchboard. 
Job pee Phillips rmers, 6600 to 
400 volts, 
H.T. and ut. Overhead Transmission Poles, 
Cables, &c. 


MORTAR MILLS. 
Both =. driven and Under-driven Type Mester 
Mills, . dia. pans, with belt drive from counte 


WORKSHOP MACHINERY. 
Milling Machines, Drill. 
ammers 


Lathes, Shapers, Planers 

ing Machines, Belt Air Hammers, Belt H . 
Punching and Sheari ines, Forges, Wood- 
working Machinery, Plate Rolls, Iron and Brass- 


B 
foundry Equipment, Saw Sharpening Machines, & v. 


QUARRY PLANT. 
Compressed Air Drills of all sizes, Forging Ma- 
chines, Oil Furnaces, Air Compressors, Oil 
Engines, Wire Saws, Channellers, &c. 


STONE DRESSING PLANT. 
Diamond Saws, Planers, Frame Saws, Kip Saws, 
Countershafts, &c. 


ENGINES. 
Oil Engines of various sizes. 


BUILDINGS. 
Steel-framed Stone Dressing Shop, 360ft. by 116ft., 
with 15 - Ton beg td unway and numeérous 
Smaller Steel Roof Trusses, &c. 


STEEL SHEET PILING. 
About 11,000 Tons “ Universal *’ ste, hy, * by 
43 lb. per square foot Interlocking ling in 
40ft., 45ft., and 50ft. lengths. 


MISCELLANEOUS fs ytd 


Such as Steel Riveted and Secti of all 
sizes, vith and without asin. t . Jacks, 
Pullers. Wi _— Ropes, Motor Lorries, and many 
A. A. MUBTO, 
8.B.L.B.C. 
MS.18/10. P.B, 40/80. 8322 
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A Seven-Day Journal 


Smoke Abatement. 


In an address on smoke abatement before the 
Society of Chemical Industry last Monday, Mr. E. 
C. Evans, of the National Federation of Iron and 
Steel Manufacturers, had some interesting comments 
to make. That Sheffield was not as bad as a smoke- 
producing centre as some other cities was shown by 
the figures he gave of soot deposited per square mile. 
Last year in the Sheffield and Rotherham districts 
the amount reached 450 tons, compared with a 
corresponding figure of 1041 tons per square mile 
for Pittsburg before the war. The smoke problem, 
Mr. Evans stated, was not serious in the heavy steel 
industry of Sheffield. Where products were made 
under conditions of continuous production gaseous 
fuel could be used and smoke emission for long periods 
was avoidable. The greatest difficulty was to be 
found in those works which manufactured specialised 
products from steel of high value. It was almost 
impossible to prevent absolutely the emission of 
smoke when coal was used as a fuel. The utilisation 


of second air; increasing the uniformity of coal 
fuels; pul i fuel; and producer gas had all 
been tried. The problem was being investigated by 


a research committee financed by the local authori- 
ties, and research had shown the possibility that coke 
oven gas might be used as a heating medium even 
for the manufacture of special steels. Mr. Evans 
believed that the smoke problem, even in the special 
steel trade, was within sight of a solution, but he 
pointed ott that it was of the greatest importance 
that the competitive power of the Sheffield steel trade 
should not at the present time be hampered by any 
tightening up of the smoke abatement regulations. 


A Business Forecast. 


In a Journal note of February 5th we published an 
extract from the business forecast which then appeared 
in the F.B.1. Business Barometer for the first quarter 
of the year. In the forecast for the second quarter of 
the year, just issued, it is stated that no material 
alteration in world conditions has since occurred. 
The most serious centre of instability continues to be 
Central Europe, where the existing economic struc- 
ture appears to be doomed beyond recall. Great 
Britain has made good use of the elasticity and free- 
dom of movement which she regained by her depar- 
ture from the gold standard last September, and is 
in process of becoming master of her own destiny. 
Money rates have fallen and should continue to fall. 
A large-scale conversion of National Debt to 4 per 
cent. or even lower may become practical politics 
in the near future. On the industrial side, the new 
tariff has already been fruitful in alleviating un- 
employment and promoting the setting up of new 
industries. The Conference at Ottawa and the com- 
mercial agreements which will doubtless be negotiated 
subsequently with other countries should serve to 
consolidate a bloc of sterling inter-trading areas. 
It should also help to bring to an end the period of 
falling prices. Unfortunately, progress in all these 
directions is bound to be slow. 


Waterloo Bridge. 


On Thursday, April 28th, there was held a meeting 
of the London Society to protest against the proposal 
of the London County Council to demolish Waterloo 
Bridge and build a new bridge on the site. A resolu- 
tion moved by Sir Reginald Blomfield was unani- 
mously passed. It stated that it would be deplorable 
and is totally unnecessary to destroy one of the noblest 
of London’s monuments and one of the finest bridges 
in the world; that it has been abundantly proved 
that the existing bridge can be satisfactorily under- 
pinned and reconditioned for a less sum than the cost 
of its removal; that a bridge to carry six lines of 
traffic is unnecessary in the position of Waterloo 
Bridge, and that it would involve needless and 
extravagant expenditure ; that, with Waterloo Bridge 
preserved, a Charing Cross road bridge should forth- 
with be provided where it is unquestionably required ; 
and that a Charing Cross bridge can be provided 
without embarking, at the present time, upon the 
vast scheme of developments originally contemplated; 
Lord Mayo, who presided, said that many people 
had fallen into the error of believing that a bridge 
could not be built at Charing Cross without a vast 
expenditure of money. Actually, out of the 
£16,500,000 cost estimated for the scheme involving 
the removal of Charing Cross Station to the south 
of the river, only one-eighth represented that of a 
new bridge. Many incorrect statements had been 
made with regard to Waterloo Bridge. It was possible 
to underpin the bridge, and the piles upon which it 
rested were not rotten and worn out. Mr. Dalrymple- 
Hay referred to the difficulties that would be met if 
a new bridge was to be constructed on the site of 
Waterloo Bridge. It was doubtful whether the 
Minister of Transport would be willing to allow the 
traffic to be carried over the slender narrow temporary 
bridge for the period of nine or ten years while the 
old bridge was being removed and’the new one built. 
It might also hecome necessary to renew the tempo- 





rary structure. His experience proved that there was 
no difficulty in underpinning the bridge. He had 
made estimates which satisfied him that Waterloo 
Bridge could be underpinned and widened, and a new 
bridge for six lines of traffic built at Charing Cross at 
a total cost of £2,736,400. 


London's Tramways. 


THE annual estimates for the London County 
Council tramways, which were presented to the 
Council last Tuesday by the Highways Committee 
do not make cheerful reading. When the last esti- 
mates were presented, it was anticipated that for 
the year just concluded there would be a net surplus 
of £63,804 after all expenditure had been met. That 
estimate was based on the anticipation that passenger 
traffic revenue would bring in £4,389,000. Unfor- 
tunately, the poor weather conditions prevailing 
during the summer of 1931, combined with the effects 
of the deep trade depression, which is only now 
slowly beginning to lift, had seriously reduced the 
expected receipts. They only amounted to £4,135,000, 
and in consequence the Highways Committee had 
to report a deficit on the year’s working of approxi- 
mately £115,000. The principal items accounting 
for an expenditure on capital account of £250,000 
included new plant at the Greenwich power station, 
the completion of the work of deepening the tramway 
subway from the Victoria Embankment to Southamp- 
ton-row, and the provision of new tramcars. The 
estimates for the coming year show a net surplus of 
£1420 after all expenses have been met and debt 
charges of £744,870 paid. The Committee stated 
that the efforts reported on previous occasions to 
secure a reduction of working expenses were still 
being continued. 


The New Cunard Liner. 


FURTHER to our Journal note of last week, interest 
in the completion of the Cunard Company’s new liner 
“No. 534,” now on the stocks at Clydebank, has 
again been revived by the references to this subject 
made by Sir Felix Pole, in his chairman’s address to 
the annual meeting of Associated Electrical Industries, 
Ltd., which was held in London on Thursday of last 
week. Sir Felix said it seemed to him not quite con- 
sistent that the Government should have given large 
financial assistance to other—one might even say 
competing—forms of transport, such as canals, 
railways, and roads, while it had not yet seen its 
way to help the resumption of work on the Cunard 
liner. He illustrated his remarks by reference to 
schemes estimated to cost £28,211,230, which had 
been approved under the Development (Loans 
Guarantee and Grants) Act of 1929. All these schemes, 
he said, were for the benefit of statutory companies, 
but in his judgment grants made to large commercial 
concerns, such as shipping, iron and steel com- 
panies, &c., had an equal, if not a greater, claim. 
He expressed the hope that means to complete the 
new Cunard liner would soon be found. 


Cammell Laird and Co., Ltd. 


Last week, in the Chancery Division, Mr. Justice 
Maugham sanctioned the scheme of arrangement 
made between Cammell Laird and Co., Ltd., and its 
debenture stockholders and shareholders, and con- 
firmed a reduction in the capital of the company 
from £4,500,000 to £998,144 5s., which involved 
a loss of £3,501,855 15s. Mr. J. B. Lindon, the 
counsel, recalled the activities of the company to 
date at its two shipyards, steel works, and railway 
carriage and wagon works, and referred to the depres- 
sion in the industries concerned which had brought 
about arrears of preference dividend. He outlined 
the investigation made by Messrs. McLintock and Co. 
in the latter part of last year, and the scheme pre- 
pared on their report which, he said, had been passed 
by overwhelming majority votes. He then dealt 
with some of the provisions of the scheme with regard 
both to the alteration in the rights of the stockholders 
and the holdings of the company in other under- 
takings. Mr. Justice Maugham, in sanctioning the 
scheme, said that it had been carefully considered 
from every angle, and that it was to the advantage 
of the debenture holders and the stockholders that 
it should go through. 


Opening of New Plant at Beckton 
Gasworks. 


THE new coke ovens, installed by the Gas Light 
and Coke Company at Beckton, were visited and 
formally opened last Tuesday, May 3rd, by H.R.H. 
The Prince of Wales. The installation is the only 
one of its kind in operation on a town’s gasworks 
in this country. The plant consists of sixty Koppers 
twin flue combination ovens for alternative heating 
with producer or coal gas, and is capable of carbonis- 
ing 1200 tons of coal per day. It is equipped with 
coal and coke-handling arrangements and mechanical 
producers, which are housed in a separate building 
near the ovens. The lay-out of the installation 
permits of its extension to an ultimate capacity 
of 4800 tons of coal per day. The ovens are arranged 
in two batteries of thirty ovens each on either side 
of a coal service bunker. They have an overall 


length of 41ft. 10in., a height of 14ft. Ifin., and an 








average width of 17jin., with a taper of lin. from 
the machine side to the discharging side. Each oven 
holds a charge of about 16 tons, and has thus a 
throughput of about 20 tons of coal in twenty-four 
hours at the normal carbonising period of nineteen 
hours. The carbonising period, however, can be 
varied in accordance with the demand for gas, and 
the type of coke which is required. The construction 
of the ovens embodies the latest features of design, 
such as self-sealing doors and brick-lined gaa off-takes. 
Chambers and heating flues are built of a high grade 
95 per cent. silica, which ensures a long life for the 
brickwork and permits high coking temperatures 
and, hence, high gas yields. The heating flues are 
designed as hair-pin flues with waste gas circulation, 
by which excessive local temperatures are avoided, 
so that the coal charge is uniformly heated. The 
coke quality is, consequently, improved, and the 
fuel consumption reduced. 


The Kelvin Medal. 


Ow Tuesday last the Kelvin Medal was presented 
to the Marchese Marconi by Lord Rutherford in the 
Great Hall of the Institution of Civil Engineers. Sir 
Cyril Kirkpatrick, who presided, recalled the ciroum- 
stances which brought the Kelvin Medal into being, 
and reminded the large audience that former recipients 
were Dr. W. C. Unwin, Professor Elihu Thompson, Sir 
Charles Parsons, and Monsieur André Blondel. It 
was the highest honour that could be conferred on 
a member of the engineering profession. Lord Ruther- 
ford, in making the presentation, traced the history 
of electrical waves and their application to useful 
purposes. In that work no man had done more than 
the Marchese Marconi, who had begun his investiga- 
tions in Italy in 1895, but had come to England to 
pursue them. His initial experiments in this country 
were carried out on the roof of the Post Office, and by 
the process of trial guided by a scientific imagination, 
he had gradually extended the range from 5 miles to 
50, and from 50 to 500, and at length so that signals 
could be transmitted across the Atlantic. Lord 
Kelvin himself had shown an interest in the work, 
and in 1897 had visited the stations at Alum Bay and 
Bournemouth, and from them had sent the first paid 
Marconigrams. Accepting the gift, the Marchese 
Marconi said that Kelvin’s study of the oscillatory 
discharge of the Leyden jar had helped towards an 
understanding cf high-frequency electrical pheno- 
mena which formed the basis of wireless transmission. 
To him, Lord Kelvin had extended unfailing friend- 
ship and advice. 


A Reinforced Concrete Association. 


For some time past those engaged in the reinforved 
concrete industry have felt the need of an organised 
body to represent their interests. It has now been 
decided that an association—to be known as the 
Reinforced Concrete Association—shall be formed, 
and an influential committee, composed of directors 
of the principal reinforced concrete engineering firms, 
is actively engaged in drawing up a@ constitution. 
In order that the Association may be in a position to 
speak with complete and unassailable authority upon 
ell matters relating to reinforced concrete, it has been 
decided to embrace within its membership every 
interest concerned in the industry—engineers, oon- 
tractors, manufacturers of pre-cast reinforced con- 
crete units, manufacturers of plant and producers of 
all the materials that go to the fabrication of a rein- 
forced concrete structure. The Association will have 
one purpose only—to promote and develop the use 
of reinforced concrete—and its constitution is being 
carefully drafted so as to enable it to do everything 
that may tend towards that end, while rigidly exclud- 
ing every other consideration. It is, for example, 
taking powers to combat the factors which militate 
against the full economical use of the material, but 
it is especially precluded from concerning itself in 
any way with the business activities of its members, 
and such matters as are dealt with by existing pro- 
fessional institutions and trade organisations will 
form no part of its agenda. 


The Iron and Steel Tariff. 


In the resumed debate on the Import Duties Act 
in the House of Commons on Wednesday last, Mr. 
Chamberlain said that if the iron and steel industry 
was to be efficient, it must not only be able to supply 
the requirements of the home market, but its costs 
must be sufficiently low to enable it to compete 
successfully with its competitors, both in the home 
and foreign markets. Whilst the Government 
would give favourable consideration to recommenda. 
tions which the Committee might hereafter make 
for the setting up of a permanent tariff for the iron 
and steel industry, it would not be satisfied unless 
simultaneously the industry was taking the necessary 
steps to reorganise itself and put itself in the position 
in which it could hope to have a permanent place 
among the flourishing industries of the country. 
He added that “ whilst reorganisation in such an 
industry as iron and steel is not a matter which 
can be carried through in a few weeks or months, 
but must be given a substantial interval, yet T shall 
be extremely disappointed if before the year is out 
we do not see satisfactory signs that the new tariff 
is heing used for the purposes I have described.” 
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Radium in Engineering Inspection. 


By V. E. PULLIN, Director of Radiological Research, Research 
Department, Woolwich. 


GENERAL. 


THE important question of non-destructive testing 
of materials has received attention from time to time 
in the columns of THE ENGINEER, and it is well that 
each new contribution towards the desired end should 
receive adequate examination and consideration. 
X-rays have been used extensively in the examination 
of forgings, castings, welds, and so on for some con- 
siderable time, and the technique and interpretation 
of the radiographs have now attained such a high 
degree of excellence that the method has come to be 
regarded as an essential consultative practice in many 
branches of engineering. It is now possible to obtain 
commercially X-ray equipments of very high power 
for engineering purposes which are electrically shock- 
proof and free from all the dangers hitherto associated 
with the use of high-power X-rays.* These equip- 
ments may be obtained as portable units capable 
of being taken into a factory or foundry and their 
flexibility in operation is such that the trouble hitherto 
experienced in handling awkward specimens has 
been very much reduced. 

X-rays, however, have certain limitations in 
operation. For example, 3in. of steel represents 
the maximum practicable thickness that may be 
examined by their aid. Furthermore, if the specimen 
under examination is irregular in shape and thickness, 
troublesome technique is necessary if a clear radio- 
graph free from fogging and of useful contrast is 
to be obtained. 

The use of radium in the examination of materials 
has recently received experimental investigation 
in many places, and an analytical comparison with 
the older X-ray method may serve to define the 
relative usefulness of each. 


Raprium. 


Radium was discovered two years after the dis- 
covery of X-rays and was isolated from the parent 
element uranium by Madame Curie. Radium is 
never found in a natural state, it is always associated 
with uranium in the proportion of one part of radium 
to 3,400,000 parts of uranium. The process of extrac- 
tion is troublesome and lengthy, and largely accounts 
for the very high price of radium. Radium has been 
prepared in the metallic state, but it is never used 
as such on account of its high chemical activity. 
It is, however, used in the form of a salt—either 
the chloride, bromide, or sulphate. Chemically 
radium is similar to the element barium. Radio- 
activity is a complicated study, and has been the 
subject of extensive research. Rutherford and 
Soddy, as a result of their investigation, were able 
to enunciate what they called a transformation 
theory, which covers the whole phenomenon so far 
as it is known. Radium is unstable. It is continually 
disintegrating to produce other substances, and in 
the course of this continual disintegration it gives 
rise to three types of radiation, the first two of which 
are corpuscular and comparatively non-penetrating, 
and the third, called gamma radiation, is similar 
to ordinary light in character, but of a very much 
shorter wave length. It is very penetrating, indeed 
very much more so, in fact, than the most powerful 
X-rays, and this is the radiation used in engineering 
inspection. 

Ordinary light, X-rays and gamma-rays all 
form part of the electro-magnetic spectrum, but they 
differ very considerably in wave length. For example, 
the wave length of ordinary light varies from 7600 
to 3300 Angstrém units—1 Angstrém unit is 10-* cm. 
—that of X-rays 10—0-01 A.U., and that of gamma 
rays 0-0i—0-001 A.U. 

Radium decomposes first into a gas called Radon— 
or sometimes radium emanation—which again decom- 
poses rapidly into a substance which is called Radium 
A. It decomposes at a rate whereby it loses half its 
strength in about 3-8 days. Radium A in its turn 
decomposes very rapidly indeed, ‘its half value 
period being only three minutes. These transforma- 
tions go on; B,C, D, &c., each phase having a definite 
life period, until the final phase, radium G, is reached. 
Radium G is lead. The transformation theory of 
Rutherford and Soddy, referred to above, is really 
the life history of this disintegration progress. The 
half-life period of radium itself is about 1700 years, 
so it will be observed that for all practical purposes 
radium element may be taken as a constant source 
of radiation. These very rough notes are merely 
to give the engineer a general idea of the character 
of the material we are about to discuss as an agent 
for inspection. A full description of radio-active 
phenomena may readily be obtained by reference 
to one of the many text-books on the subject. 


CoMPARISON OF RapruM AND X-Rays. 


In all work involving the use of the gamma radiation 
from radium, whether it be for medical or engineering 
—radiographic—purposes, only two of these phases 
are of practical importance: (1) Radium itself, and 
(2) Radon. The form in which radium is usually 


* Messrs. Philips Lamps Ltd., 145, Charing Cross-road. 





employed in physical research work is the insoluble 
radium sulphate. 

In engineering inspection by any form of radio- 
graphy, there are three essential factors : (1) Adequate 
penetration, (2) good definition, (3) good contrast 
on the negative. Penetration by X-rays may be 
achieved with ease up to 3in. of steel, and under 
laboratory conditions up to Sin. With gamma 
radiation this may be extended to 10in. 

When we consider No. 2, however, we have a little 
more difficulty. Obviously, the ideal conditions for 
good definition is a point source of radiation. In an 
X-ray tube, it is possible by good design, to approxi- 
mate very nearly to this desideratum, and at the 
same time to provide for considerable radiation 
intensity, which is usually measured in milliampéres ; 
for example, 10 milliampéres is a common X-ray 
current, and may be thought of as intensity—this 
is the factor that controls exposure time. Radium 
salt, however, has bulk, and it is difficult to approxi- 
mate to a point source without removing the radium 
to such a distance from the specimen that the exposure 
time would be out of the question. (It must be remem- 
bered that the intensity of all radiation falls off with 
distance in obedience to the inverse square law.) 
It is not practicable to consider more than 250 milli- 
grammes of radium salt as a source of gamma radiation 
in engineering work, because the present price of this 
quantity would be about £3500. The intensity of 
the radiation from this quantity of radium is only 
about one two-hundredth part of the intensity of 
radiation given by an efficient X-ray tube. Further, 
the volume of 250 milligrammes of radium salt is 
about half a cubic centimetre, so that it would have 
to be placed at an impracticable distance from the 
specimen if we wished to approximate closely to a point 
source. Thus, from fundamental considerations 
radium cannot be expected to give the fine definition 
to which we are accustomed when using X-rays. 
Fig. I.t—see Supplement—is a comparison of a radium 
and an X-ray picture of a piece of steel having a very 
fine artificialerack. The crack is yo'ysin. wide and }in. 
deep. Ina piece of steel jin. thick the crack is very well 
defined in the X ray picture. It is also well defined 
when the steel is 2}in. thick. In the radium picture, 
however, the crack is only just detectable when it 
penetrates the whole thickness of the metal. In 
other words, when the steel is fin. thick. On the other 
hand, when the steel is fin. thick, the crack is barely 
visible. The amount of radium used in this experi- 
ment and in all the experiments described in this 
article, was 76 milligrammes, which, of course, 
permitted the employment of a comparatively 
small source, but necessitated very long exposures. 

The third factor of importance—contrast—is 
again more favourably catered for by X-rays. An 
X-ray beam is not composed of one wave length, 
but of many, and this fact helps contrast in that it 
facilitates selective absorption in the specimen, 
which produces the gradations of shadow on the photo- 
graphic film that are so important in accurate inter- 
pretation. Radium also yields a heterogenous 
spectrum, but the wave lengths are all very short 
and very highly penetrating. It is almost as easy 
for gamma radiation to penetrate lead as steel ; 
thus, the shadow cast by the one is very similar to 
the one cast by the other, whereas, with X-rays, the 
intensity of the two shadows would be very different. 
Fig. I1., Supplement, illustrates this particular point in 
a very striking way. The illustration shows two radio- 
graphs, one by X-rays and the other by radium. The 
specimen is a small cylindrical steel box having 
enclosed in it a small pellet of lead. It will be observed 
that the difference in density in the X-ray picture 
clearly indicates that the enclosed pellet is very 
different ; in fact, much denser than the material of 
the box, whereas in the radium picture the density 
of the two shadows is much the same. 

So far it has been stated that radium is more pene- 
trating than X-rays, consequently it enables us to 
deal with much heavier specimens and much greater 
thickness of metal. On the other hand, fine detail, 
such as fine cracks and small inclusions, are not 
detectable by radium to anything like the same extent 
as they are by X-rays. Further, contrast is very much 
less in a radium photograph than in one by X-rays. 

We must now consider another important aspect 
of inspection work where radium has a great advantage 
over X-rays. It often happens that the specimen to 
be examined is irregular in shape and of varying thick- 
ness. X-ray examination of such a structure is always 
troublesome. It is necessary to make one exposure for 
each of the thick parts, having very carefully covered 
the thinner parts with lead to stop fogging, and then 
to repeat the operation for the thinner parts. On the 
other hand, owing to the much lower absorption 
coefficient for gamma rays, a radium picture may be 
taken of the whole structure at one exposure and the 
radiograph will not be appreciably fogged. It will 
show flaws equally well, both in the thick and thin 
sections. Some radiographs will be given later to 
illustrate this particular advantage of radium. 

Another great advantage of radium is its porta- 
bility. It may be taken into confined spaces—for 
example, on board ship—and it may be placed inside 
a cylinder, such as a boiler, and photographic films 
placed in position outside. Further, it may be used 
in such a way that many specimens may be grouped 


Where Roman numerals occur in this article the reference 
is to illustrations in a Supplement. 








around it and many radiographs obtained at one 
exposure. 


Use or Rapon. 


Having enumerated the chief points of comparison 
between the two methods of investigation, it is well 
to consider whether anything can be done to modify 
some of the disadvantage of radium technique. For 
example, is it possible to use radium in a container 
having very fine focus and so to improve definition ? 
Something may be done in this direction by the 
employment of radium gas—Radon—.in place of the 
salt which so far we have considered. Compara- 
tively, large quantities of radon may be sealed in a 
very small glass tube—for example, it is possible to 
confine the equivalent strength of half a gramme of 
redium in a cubic space of half a millimetre. This 
technique, however, raises a new point of some diffi- 
culty. The production and confinement of radon in 
small tubes is not a simple matter. In addition to the 
necessary large permanent stock of radium salt, which, 
for the production of the gas must be kept in solu- 
tion, a highly complicated and somewhat expensive 
pumping and purifying apparatus is necessary. 
For efficient running, this apparatus must be con- 
tinuously operated by a trained and highly experi- 
enced physicist. If large quantities of radon are 
constantly required, the amount of radium salt in 
solution must be very large. One grg#fime of radium 
in the form of salt in solution will yield, under the 
best conditions, about 150 millicuries per day. 
(A millicurie of radon may be regarded as the equi- 
valent strength of 1 milligramme of radium element.) 
It must be remembered that after 3} hours radon 
loses about one-sixth of its strength per day, so that 
new supplies are constantly required. This factor 
acquires added importance when it is femembered 
that radium exposures are very long, and when trans- 
port, possibly over long distances, has to be con- 
sidered. 

If it ever becomes feasible to consider the institution 
of a central radium laboratory for the purpose of 
engineering inspection, it might be good organisation 
to provide resources for the supply of radon for special 
work in addition to parcels of the radium salt which 
would be chiefly used in more routine work. 


TECHNIQUE AND PROTECTION. 


Perhaps it is in the technique itself that the greatest 
advantage of radium has its expression. It is well 
known that there are a number of points to be 
observed. in the manipulation of X-ray appa- 
ratus, including care of high-tension equipment, con- 
tinual control of conditions during exposure, and 
skilful attention to the screening of the specimen, 
which demand trained competence on the part of the 
operator. Further, X-ray apparatus is at the best 
bulky and somewhat cumbersome and X-ray tubes 
are frail and very liable to breakage. In the case of 
radium, most of these disadvantages are eliminated. 
It is necessary only to place the radium at a suitable 
distance from the specimen, to place a photographic 
plate or film behind the area to be examined and to 
leave it there for the appropriate time, and then to 
develop it in the usual way. 

As in the case of X-rays, it is desirable to employ 
intensifying screens in conjunction with the photo- 
graphic film in order to enhance the actinic effect of the 
radiation. Such screens may be merely thin sheets 
of metallic lead placed adjacent to the photographic 
emulsion or they may be composed of a suitable 
intensifying compound, such as calcium tungstate. 
Experience shows that calcium tungstate screens 
are greatly preferable to lead in radium work. The 
improvement effected by the use of such screens is 
shown in some of the illustrations accompanying this 
article. 

It must be remembered that, like X-rays, gamma 
radiation is inimical to health, and must be used and 
stored under well-designed protective conditions. 
It was mentioned in the first part of the article that 
the radiation from radium was of three kinds—(1) 
alpha radiation, which is really a stream of helium 
particles, having a double positive charge of elec- 
tricity ; (2) beta radiation, which consists of a stream 
of rapidly moving negatively charged particles ; and 
(3) gamma radiation, which is not corpuscular, but 
electro-magnetic in character. Now, the beta radia- 
tion, although not very penetrating, is very harmful 
indeed, and may cause severe and malignant burn- 
ing. Consequently, it is the practice to surround 
the capsule containing the radium or radon with a 
metallic capsule to cut off this unwanted component. 
Such a capsule may be made of metallic lead, and 
need only be about half a millimetre in thickness ; 
for engineering work in general a steel capsule of 
say, 2 millimetres in thickness would be more robust 
and would afford perfectly adequate protection 
from this particular radiation. This capsule is never 
removed during use, as such a small amount of lead 
or steel has no practical effect on the emergence of the 
penetrating gamma radiation. The capsule should 
never be lifted by hand, but always by means of 
long, suitably designed forceps. The gamma rays 
are also very harmful, consequently radium must 
be stored in a safe which should be designed to cut 
off or absorb as much as possible of the radiation ; 
500 milligrammes of radium should be surrounded 
by, say, 5in. of metallic lead—even then some of the . 
radiation will emerge. The safe, therefore, should be 
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Fic. 2—-SECTION OF CYLINDRICAL SCREW THREAD. 








Fic. 3--A, OBJECT. 


WITH SCREENS 


installed in a situation as remote as possible from any 
place where human beings live or work. Of course, 
concrete and brick walls afford extra protection to 
a limited degree. So much for the storage of radium. 

When it is actually being used, it must, of course, be 
removed from the safe. It may be found convenient 
to construct a lead “‘ gun ’’ mounted on a movable 
stand, having, say, four windows or apertures, which 
may be plugged by lead when not in use. The walls 
of this apparatus are made of appropriate thickness 
to afford a high percentage protection, having regard 
to the quantity of radium being used. The radium, 
being placed in a chamber in the centre of the “‘ gun,”’ 
emits radiation for exposure through as many of the 
apertures as may be desired. The transport of radium 
locally from room to room and from place to place, 
is also a matter that requires careful attention, and 
rigid rules should be defined for safety, having regard 
to the particular circumstances in each case. 


“ 


TyprcaL RADIOGRAPHS. 


The illustrations about to be described have been 
prepared to show the various points of comparison 
between X-rays and radium that have already been 
mentioned. 





B. RADIUM WITHOUT SCREENS. 


X-rays. 











Cc, RapIuM 


Fig. I11.A shows a crack, drilled at each end, in a 
heavy steel casting, the black marks are merely lead 
pointers. The radiograph is by X-rays. Exposure 
three minutes. * 

Fig. T11.B is the same radiograph taken by radium 
—76 milligrammes for six hours. These pictures are 
to show, not only the difference in definition between 
the two methods, but also the difference in exposure 
time necessary to obtain a bare result. 

Fig. TV.—Comparative radiographs A and B 
radium and X-rays on A cracks shown in 4}in. boss, 


| but not in B (X-rays). 


Fig. VIIT.A.—A radiograph by radium of a heavy 
steel casting of varying thickness of wall having a very 
thick boss—seen in the top right corner of the 
picture—fiaws and inclusion are seen all over the 
area and also in the boss, the form of which is also 
clearly shown. 

Fig. -VIUL.B.—The same area radiographed by 
Notice that no details of the form of the boss 
are shown and that the lower part of the picture is uni- 
formly black and shows no flaws; this is the point 
where the walls of the casting had thickened up. On 
the other hand, the flaws in the thinner part are more 
clearly defined ; for example, details of an unabsorbed 
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A, RADIUM. 8B. X-Rays 





4—ABOVE—OBJECT, RADIUM 


5—-BELOW—OBJECT, RADIUM 
chaplet are seen in the top left corner of the picture, 
which are entirely absent in the radium picture. 

Fig. 1A (above).—Is an ordinary photograph of an 
irregular section of a steel casting varying in thick- 
ness from about 2in. to 4}in. 

Fig. 1B.—-Radiograph with radium using no intensi- 
fying screens. Notice that flaws are seen all over the 
area and extend into the boss. 

Fig. 1C.—Radiograph with radium using calcium 
tungstate screens; the same details, but contrast very 
considerably improved. 

Fig. 1D.-—Radiograph by X-rays.—The structure 
of the boss is not shown nor are any flaws shown in it ; 
the bottom of the picture corresponding to the thicker 
part of the casting is black and has no detail. On the 
other hand, the flaws are much cleaner and better 
defined ; consequently easier of interpretation than 
in the radium picture. 

Fig. 2A (above).—A radiograph by radium of a 
section of a screw thread in a cylindrical steel casting 
2in. in thickness. Note the uniformity of the density. 

Fig. 2B.—Radiograph by X-rays of the same area. 
Note variation in density due to the cylindrical shape 
of the specimen. The screw threads are much sharper 
in this picture. 
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Fig. X.A.—An ordinary photograph of a casting. 
An arrow points to the flawed area. 
Fig. X.B.—A radiograph by 

porosity through the web. 
Fig. X.C.—A radiograph by X-rays of the same 
area; flaws much more clearly defined. 


radium showing 


The next two illustrations ‘indicate the advantage 
gamed in contrast in radium pictures by the use of 
intensifying-screens. 

Fig. Vi1.A—Radiograph by radium of a heavy cast - 
ing. Notice the contrast and general appearance of 
the flaws. 

Fig. VII.B.—Radiograph by radium, same area. In 
this case the film has been photographically intensified. 
Note improvement in contrast. 

Fig. VII.C.—Radiograph by radium, samé area, 
with the addition of two calcium tungstate screens. 
Notice greatly improved contrast. 

Fig..3A (opposite).—Ordinary photograph of steel 
casting of varying thickness. 

Fig. 3B.—Radiograph by radium, without screens. 
Note contrast. 

Fig. 3C.—Radiograph by radium, with screens. 
The exposure here was one-quarter of that in racdio- 
graph 9B. Notice increased contrast and particularly 


observed that the two drill holes are shown extended 
lengthways and a shallow patch of lightness indicates 
@ flawed area, but it does not give the impression of a 
crack. It was assumed that the direction of the crack 
was in a different plane, perhaps the plane indicated 
by the radium radiation arrow in the diagram. A 
radiograph by X-rays in this-direction was impossible, 
so radium was used. . The resulting radiograph taken 
through the cylinder walls is shown in Fig. V.B. The 
flaw is clearly a-very extensive crack, which could not 
possibly have. been discovered by X-rays. 

Fig. Vi.—Radiograph by radium of a steel. drill 
placed in a steel cylinder having walls l}in. thick, the 
total diameter of the cylinder being 4}in.; details of 
the drill are elearly.shown. 

Fig. 6.—Radiograph. by radiiim of a metal press. 
Details of the spring insitle the steel cylinder are 
shown. 

CONCLUSION. 


To sum up, it may be said that for a straight- 
forward examination of castings or forgings up to, 
say, 3in. of steel, X-rays have very distinct advantages 
over radium, in thatthe exposure time is very much 
less and fine detail, such as radiating cracks, may be 
seen. 

It is. of very little practical importance to tel] the 
engineer that X-rays or radium will penetrate so 
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the faet that exposure time is cut down by the use of 
suitable screens. 


The next series of illustrations shows how valuable 
detail is shown by radium in cases where X-rays 
would not be applicable by reason of the irregular 
shape of the specimens. 

Fig. 4A..-Ordinary photograph of casting. 

Fig. 4B.—Radiograph by radium showing patch 
of porosity. 

Fig. 5A.—Ordinary photograph of casting. 

Fig. 5B.—Radiograph by radium showing flaws 
to exist all through the material. Notice awkward 
and irregular shape of specimen. The dimensions of 
this casting varied between 2in. and 4}in. 

Fig. X1I.—-Radiograph by radium of a cylindrical 
casting 44in. in diameter. Notice string of flaws 
resembling piping down the centre. 

Fig. V.A.—-Is a very good illustration of the impor- 
tance of radium in the diagnosis of a flaw that cannot 
he “ got at’ hy X-rays. 

Fig. 7 is a diagrammatic representation of the 
problem. Some suggestion of a crack was noticed on 
the under surface of this casting and the ends of the 
visible mark were defined by two drill holes. It was 
desired to know whether it was in fact a crack and, 
if so, to estimate its extent. The only way of approach 
by X-rays was in the direction shown by the arrow 
in the diagram. 

Fig. V.A is the resulting radiograph ; it 


will he 


Press RADIUM 


many inches of steel; what he wants to know is 
whether X-rays or radium will detect the particular 
flaws in any structure that definitely affect its sound- 
ness and safety. I have often emphasised the fact 
that neither X-rays nor radium offer a practical 
proposition for routine testing. They both have their 
chief value as a consultative method, except in those 
instances where the importance of the structure 
demands absolute freedom from flaws and conse- 
quently justifies the most stringent inspection at any 
cost. X-rays, particularly now that practical equip- 
ments are available, do supply a reliable method of 
test for a number of metal structures and many 
varieties of welding. They do yield practical infor- 
mation concerning most of the common flaws and 
by the employment of appropriate technique a very 
sound idea of the dimensions of such flaws may be 
obtained. Thus expensive work on unsound material 
may be stopped and, on the other hand, expensive 
castings and forgings may be saved from injudicious 
rejection. 

Radium has an equally valuable function. It may 
be used to detect big cracks, blow-holes and corrosion 
cavities in large structures. By reason of its pene- 
trability it may often be used to examine a structure 
in situ, such as a casting that is actually built into a 
ship. By a further refinement of technique by which 
radon will be employed it is probable that com- 
paratively fine detail may be achieved. This, too, 
will owe its maximum value essentially to the port. 


ability of radium, which obviously may be insinuated 
into places impossible of access by an X-ray tube. 
One word may be said regarding exposure times. 
With the latest X-ray equipment it should be possible 
to penetrate 3}in. of steel and to show a flaw less than 
1 per cent. of the total thickness in thirty-five minutes. 
By the use of 250 milligrammes of radium under the 
best: conditions the exposure would be something iu 
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the neighbourhood of four hours. The result, how- 
ever, would not be comparable as regards fineness of 
detail or the detection of very small flaws. 








A New Works Laboratory at 
Kilmarnock. 


In the course of a recent visit to the works of Glenfield 
and Kennedy, Ltd., at Kilmarnock, we inspected, during 
its construction, the new works laboratory for physical 
and chemical tests of materials, which has been recently 
completed and is described in the following article. Fig. | 
on page 502 shows the laboratory building, which is a single 
storey structure measuring 6lft. in length and 20ft. 6in. 
in width, and is conveniently placed on a site between the 
foundries and the new heavy general engineering shops. 
These latter, it may be recalled, were described in Tur 
Enorveer of June I4th, 1929. The design of the building 
has been chosen to give the greatest possible natural 
illumination, the upper part of the walls from a height 
of about 4ft. from ground level being entirely glazed, 
with the exception of brick-encased steel supporting 
columns at the corners. 

A view of the front of the laboratory building is 
reproduced in Fig. 1. The entrance door leads directly into 
the physical-testing, or strength of materials-testing. 
room, in which equipment and apparatus is available for 
conducting the various physical tests required, such as the 
tensile strength of ferrous and non-ferrous metals, rubber, 
concrete, &c., hardness tests, oil testing and corrosion 
tests. A special bench entirely devoted to corrosion tests 
has been provided, and it is intended, we learn, to make 
very thorough researches into this problem. A view of 
the strength of materials testing room taken from the 
entrance doors is shown in Fig. 2. 

Leading off from this room are the various other depart- 
ments, the first being the machine room, or laboratory 
workshop, in which provision is made for carrying out 
the necessary machining operations required in laboratory 
work, such as the drilling of samples for analysis, prepara- 
tion of test specimens, &c. The equipment consists of a 
drilling machine, a power hacksaw, a small lathe, a bench 
grinder and a metallographic polishing machine, some of 
which can be seen in Fig. 3. This room is also devoted 
to routine control and tests for the company’s ironfoundries 
and to the experimental heat treatment of metals. 

Adjacent to the laboratory workshop is the chief 
chemist’s room, in which is installed a new micro-photo- 
graphic camera for photographing materials up to 2500 
magnifications. 

The analytical examination of materials is provided 
for in the strength of materials laboratory, which includes 
the balance room, with the apparatus for the accurate 
weighing of samples, together with the electrolytic 
apparatus used for determining the percentages of such 
metals as copper, &c. All balances, we noted, are 
supported on sponge rubber pads to eliminate vibration. 

e chemical laboratory is quite up to date, and as 
far as possible arrangements have been made to conduct the 
tests in the minimum of time consistent with maximum. 
accuracy. As an example of this, we may cite the method 
adopted by most laboratories for the estimation of carbon 
in steel, or cast iron, which calls for a time period of at 
least half an hour, involving two balance weighings and 
a careful mathematical calculation. The latest apparatus 
installed in the laboratory we are describing only requires 
one initial balance weighing, the time period is only five 
minutes and the percentage of carbon is recorded directly 
on the apparatus. One end of the chemical laboratory, 
with the furnaces, is shown in Fig. 4. The windows 
extend round three sides of the room, and all internal 
brickwork and partitions are of glazed white bricks. 

All working benches throughout the laboratory are 
covered with white acid-resisting rubber, which facilitates 
general cleanliness and minimises breakages. Y 

Each room, apart from the chemical laboratory, is 
lined with “‘ Masonite " panelling, with Oregon pine straps 
covering the joints. The building is heated throughout 

high-pressure steam pipes and radiators and is illumin- 





ated by both central and bench lights. 
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Transient Voltage Stresses in 
Power Transformers. 
By K. K. PALUEFF. 


No. II.* 


ELECTROSTATIC OR LyrTIAL VOLTAGE DISTRIBUTION. 


I¥ a travelling weve of steep front is applied to a 
transformer, at the first moment no current will flow 
along the conductor of the winding because of high 
inductances. Therefore, the transformer winding will 
distribute the applied voltage in the same manner as 
it would were all the turns disconnected from each 
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other. Thus a few turns at the line end will be prac- 
tically at the line potential, while the potential of 
the remainder of the turns will depend upon their 
position in the electrostatic field created by the 
potential difference between the line turns and the 
earthed parts—core, tank, &c.—shown in Fig. 5a. 
The curved lines in Fig. 5a, B, and c, which relate 
to an ordinary transformer, a transformer with an 
electrostatic ring, and a non-resonating transformer 
respectively, are equipotential surfaces. Their 
positions are detérmined principally by the dimen- 
sions of the winding and insulation, and to a smaller 
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Electrostatic Voltage Distribution. 1 and 3.—Produced by 
60-Cycle Voltage (Coils Disconnected from Each Other). 
2 and 4.—Produced by Impulse Voltage (Coils Connected). 
land 2.—Ordinary Transformer. 3 and 4.--Non-Resonat- 
ing Transformer. 


extent by the dielectric constants of the oil and solid 
insulation. Thus a concentration of voltage at the 
line end will take place, because the cross section of 
the few line end turns that are at line potential is 
small compared to the distance from these turns to 
the tank and core, and the electrostatic field, therefore, 
is crowded around them. This is analogous to the 
concentration of electrostatic field in the neigh- 
bourhood of a conductor, where its diameter is small 
in comparison to its distance from other conductors 
and earth, as in an overhead transmission line. It 
follows that should an artificial means be employed 
to increase the effective surface of the line end turns 


* No. I. appeared April 29th. 


| the effect is simiJar to that of a D.C. voltage. 
| quite immaterial whether this voltage is maintained 


of the transformer, the concentration of the electro- 
| static field near the line end would be correspond- 
ingly reduced, and the initial voltage between adjacent 
coils and turns at that part of the winding would 
thereby be reduced. 

Such a result can be obtained by means of an 
‘* electrostatic ring,’ as was introduced in America 
a good many years ago, and is now quite generally 
used throughout the world. The effect of such a ring 
is shown in Fig. 58, and the improvement obtained 
can be found by comparison with Fig. 5a. The effect 
of the ring decreases with reduction of the radial 
width of the coil. It should be observed that even in 
cases of very wide coils the effect of the ring is notice- 
able only on the first two or three coils. Not appre- 














transformer is subjected to a sufficiently long travelling 
wave with steep front, the voltage throughout the 
winding will be constrained to readjust itself from the 
initial to the final distribution. The voltage of each 
point of the winding will therefore oscillate about its 
final value. For example, the potential of the point 
of the winding 25 per cent. from the earthed end will 
oscillate about that point where the potential is 25 per 
cent. of the applied terminal voltage above earth. - 
This oscillation is not sinusoidal, but consists of a 
number of sinusoidal oscillations of different fre- 
quencies superimposed upon each other. These 
frequencies are called the “natural frequencies " 
of the transformer, and are functions of a great many 
factors, such as the number of turns, proportions ot 
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ELECTROSTATIC VOLTAGE DISTRIBUTION 


ciating this particular fact, some engineers are 
grossly over-emphasising the value of such a ring. 
To demonstrate that initial voltage distribution is 
governed only by the electrostatic characteristics of 
the winding, this distribution was determined on a 
large power transformer by test, using a wave of 
steep front. After this test all coils of the winding 
were disconnected from each other, and a voltage at 
60 cycles per second was applied between the line 
end coil and earth. The voltage distribution measured 
in this case was naturally governed only by the electro- 
static characteristics, since each coil acted as an 
isolated metal plate. Curves 1 and 2 of Fig. 6 show 
that the difference between the resuts of these two 
tests is within the accuracy of the measurements. 


OSCILLATIONS. 


Should the maximum voltage of the incident wave 
or 


be maintained, caused to fall comparatively 


s 


=> 
Ss 


g 





Rectangular 








OF AMPLITUDE FOR INFINITELY LONG WAVE 


0 re Wave dedi 
2 Triangular 
E Wave 
20 Aun — 
bi 
—_+——_—_+- — ——+_—__+———— 








RESULTING MAXIMUM AMPLITUDE OF HARMONIC IN PER CENT 


20 40 6 80 
LENGTH “L" OF WAVE IN PER CENT OF NATURAL 
“Tre Exaieee” PERIOD OF HARMONIC Swam Sc 
Fic. 7 
Relation Between Length of Applied Wave, Natural Period of 


Harmonic, and Maximum Amplitude of Harmonic. 
For Rectangular Wave. 2.—-For Triangular Wave. 


slowly, the final voltage distribution throughout the 
winding will become uniform—curve 2 of Fig. 3 ante. 


| This is true because as long as a constant potential 


is maintained across the terminals of the transformer 
It is 


by a travelling wave or by any other means. That a 


| D.C. voltage would produce uniform distribution 
throughout the winding is obvious. 


This is termed 


the final distribution. It is natural that when a 








L- 

| - 

; gs 

| - 

- —_— J —-— ao 

C HY ly 2 
Windiny 


Winding = 


Swam § 


In TRANSFORMERS 


the winding, &c., as previously mentioned. The 
slowest of these frequencies—/,—is called the funda- 
mental frequency, and the duration of one cycle of 
this frequency—1/f,—is called the natural period of 
the transformer. The number and relative ampli- 
tudes of the harmonic oscillations depend only upon 
the difference between the initial and final distribution 
curves. On account of the ratio of the amplitudes 
and of the frequencies of the harmonics, the maxi- 
mum rise of voltage above the line of final distribu- 
tion—4, Fig. 3—is not equal to the initial fall below 
it—l, Fig. 3. Curves 3 and 4 of Fig. 3 illustrate this 
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Fic. 8 
Maximum Voltage to Earth Produced by Waves with 
Exponential Tail (Test Results, Fig. 9). Length of Wave 
in per Cent. of Natural Period of Transformer: 1.—-7 per 
Cent. 2.—2lperCent. 3.—29perCent. 4.—43 per Cent. 
5.—64 per Cent. 6.—107perCent. Curves were Obtained 
by Tests on Core-Type Transformer (K.K. Palueff). Points 


Shown were Scaled from Oscillograms Obtained on Shell 
Type Transformer (J. K. Hodnette) with Wave 22 per Cent 
of Natural Period (Circles) and 113 per Cent. (Squares) 


They are the boundaries of these amplitudes: for a 
transformer with an initial distribution as in curve 1]. 
In case of a steeper initial distribution, the boundaries 
would move farther away from 2 of Fig. 3. 

The rise of potential from the initial to the maximum 
value obviously requires time. This time interval 
is different for different parts of the same winding—as 
indicated in curves 7 and 8 of Fig. 3. This oscillation 
about the line of uniform voltage distribution is 
somewhat similar to the oscillation of a horizontal 
elastic ribbon having one end fixed—corresponding 
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to the earthed neutral of a transformer—and the 
other end suddenly raised to a height corresponding 
to the terminal voltage of the transformer.’ Should 
the terminal voltage, instead of being maintained, 
be reduced to zero before the internal voltages to 
earth have reached the values shown in curve 4 of 
Fig. 3—as might occur in case of a short travelling 
wave—some points of the winding may not reach 
these values. To be able to predict the maximum 
voltage at different points of the winding that can 
be produced by any given finite travelling wave, 
it is only necessary to know the initial distribution 
and the ratio of the duration or period of a cycle of 
the first few transformer harmonics to the duration 
of the incident wave. The maximum voltage to earth 





Fic. 9 
Earth}Produced by Exponential Waves. 


la. 


Voltage to 
Length 107 per Cent. of Natural Period. 


Applied Wave, 


ls.—Applied Wave, Length 29 per Cent. of Natural Period. 
lc.— Applied Wave, Length 7 per Cent. of Natural Period. 
2a, 2n, 2c.—Voltage at 50 per Cent. Point from Earth. 
3a, 3B, 3c.—Voltage at 27 per Cent. Point. 4a, 4B, 40.— 
Voltage at 17 per Cent. Point. 5a, 5p, 5c.—Voltage at 
7 per Cent. Point. 


of any given harmonic is reached at the end of half 
a period of the harmonic—half of a cycle. It follows 
that the voltage to earth of any particular harmonic 
will not reach its maximum value if the applied wave 
is shorter than half the period of the harmonic. 
Just what fraction of this voltage will be reached 
depends only upon the ratio between the period of 
the harmonic and the length of the incident wave. 





The numerical relation between these factors is estab- 
lished by rigorous analytical computation, and is 
shown in Fig. 7 

Thus it can be said that short waves generally 
produce lower voltages to earth inside a transformer 


























than do long waves of the same amplitude. How- 
ever, it has been shown theoretically and experi- 
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Maximum Voltage to Earth Produced by Waves with 
— ntial Tail (see Fig. 9). 1.—Ideal, or Uniform 
Voltage Dis tribution. 2, 3, 4, 5, and 6.—Voltage at Points 
50, 34, 27, 17, and 7 per Cent. from Earth, Respectively, 
Compared to Uniform Voltage Distribution. Data taken 
from Same Tests as Fig. 8. 
mentally that on account of the peculiarity of the 
ratio of frequencies and of the phase relation of har- 
monies, waves only a few microseconds long may 
produce voltages in the earth third of the winding 


practically as high as the voltage produced there by | 
infinitely long waves of the same amplitude—see | 
Figs. 8, 9, and 10. In case of the wave having a 
steep tail, even higher voltages may be produced | 
Figs. 11 and 12. 
VOLTAGE 

LIGHTNING 


MaxIMuM ro EartH Propvucep BY 
WAVEs. 
Some investigators have advanced the hypothesis 


that the duration of lightning waves is so short in 


because the frequencies of various harmonics constituting the 


free oscillations of the elastic ribbon are proportional to the 


order of the harmonics, since the oscillation follows travelling 
wave laws, while the relation of natural frequencies of trans- 
former harmonics follows the more complicated law of standing | Design,” 
age 681 ; 

ay Oncillograph,” 
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comparison to the natural period of transformers that 
the internal voltages to earth do not have enough time 
to rise above the line of uniform distribution. This 
hypothesis is incorrect for several reasons :—First, 
these investigators used for their tests transformers 
of particularly long natural periods—200 micro- 
seconds. It has been stated that the natural periods 
of transformers of any type are not controlled 
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Maximum Voltage to Earth Produced by Chopped Wave (Test 
Result). Length of Wave L in per Cent. of Natural Period 
of Tranformer: 1.—12 per Cent. 2.50 per Cent. 


in practice by the designer. Table I.-—published in 
the first article—shows the wide range of natural 
periods found in different transformers. A period of 
200 microseconds is fouhd to be among the longest. 
Therefore there is no justification in drawing general 
conclusions from tests made on a transformer that 
decidedly favours the hypothesis, particularly in view 
of the fact that the same investigator found that 





wave is greater than 19 per cent. of the natural period 
of the harmonic, uniform voltage distribution wil! 
be exceeded. This means that, in case of a natura! 
period of 200 microseconds, a lightning wave of 40) 
microseconds or more will cause the voltage along 
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Typical Voltage Distribution Curves™ Obtained .by* Test 


6.—Initial Distribution and Maximum Voltage to Earth 
154,000 Volt, 22,000 kVA, Non-Resonatinz ( Palueff). 7. 
Grading of Insulation to Earth in Shell-Type Transformer 
8.—Theoretical Envelope of Maximum Voltages. 9. 
Strength of Ideally-Graded Insulation 10.—Ratio 

Insulation Stre sagt, (Curve 9) to Maximum Stress to Earth 
(Curve 8). ~Ratio of Insulation Strength (Curve 7) 
to Maximum som ss to Earth(Curve 8). Test Points Shown 
Indicate Voltages to Earth Scaled from Oscillograms 
Dots.—Test on 6667 kVA, Core-Type, Rectangular Wave 

( Palueff). a, b, c.—Test on 3000 kVA, Shell-Type 47 
Mic a Exponential Wave (Hodnette). d.—Test on 
3000 kVA, Shell- burs 5 Microsecond Exponential Wave 
( Hodnette ). a. Se -Test on 3000 kVA, Shell-Type, 

250 Microsecond owen ntial Wave ( Hodnette). 


ot 


the winding to over-shoot the line of uniform distri 
bution. The relation between length of an incident 
wave and amplitude of any harmonic is shown in 
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Oscillations Due to Short Travelling Wave. 


Exceedingly Steep Tail Produced by”Sparkover of"Line 


Insulator. 1.—The Travelling Wave Applied to Transformer. 2.—Point 97-2% from Earth 
End; Crest 100% of Applied Voltage. 3.—Point 83- 3% from Earth ag Crest 82% of speed 
Voltage. 4.—Point 75% from Earth End; Crest 96% o f Ap lied Vol —Point 50% 

Earth End ; Crest 62% of Applied Voltage. 6. —Point 33% fromm Earth end ; Crest 51%, of Applied 


Voltage. 7.—Point 25% from Earth End; 
Earth End; Crest 79% of Applied Voltage. 
Applied Voltage. 


It has been shown® ““’ that even in the event 


of a single harmonic oscillation, if the length of the 


“ Effects of Trensient Voltages on Power, Transformer | 
K. K. Palueff, A.I.E.E. Quarterly, Vol. 48, July, 1929, 

“ Lightning Studies of Transformers by the Cathode 
F. F. Brand and K. K. Palueff, A.1.E.F. 


Trans.,”’ Vol. 48, July, 1929, page 998. 


Crest 79% of Applied Voltage. 


8.—Point 16% from 


9.—Pomt 2-8% from Farth End; Crest 13% of 


some of his transformers have natural periods of ; of uniform distribution are taken from oscillograms 
80 microseconds. 


| published by Mr. Hodnette,* one of the exponents 

of the above hypothesis. Three of them were obtained 
| with a 47 microsecond wave, and the fourth with a 
| wave which was even shorter. The transformer 


’ J. K. 


8 “ Effects of Surges on Transformer Windings,’ +45 
30, 


Hodnette, A.I.E. 3 Quarterly Journal, Vol. 49, January, 
page 68, and K. K. Palueff’s discussion. 
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used had a natural period of 200 microseconds. 

The authors of the above hypothesis found that 
another of their transformers has a natural period 
of 80 microseconds. It follows that in this latter 
case a lightning wave of only 16 microseconds would 
bring the potential of the winding above the line of 
uniform distribution. It can be shown theoretically 
that waves even shorter than 20 per cent. of the 
natural period of the fundamental harmonic will 
cause voltages near both ends of the winding to rise 


above the line ot uniform distribution. Fig. 10 


gives experimental proof of this theory for the part 
winding near 


of the the earth terminal, where the 
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Typical Lightning Waves Scaled from Oscillograms Taken on 
the Wallenpaupack-Siegfried 220 kV Transmission Line, 
Summer, 1930 


insulation is weakest in the transformers with insula- 
tion between windings and earth graded, as shown 
in curve 7 of Fig. 13. 

Study of natural lightning by means of the cathode 
ray oscillograph shows that lightning waves range in 
length from a few microseconds to several hundred 
microseconds.® Figs. 14 and 15 show the results 
of some of these observations. In the last column 
of Table I. is given the length of lightning wave that 
will create voltages to earth in a transformer winding 


within 10 per cent. of the theoretical maximum 
shown in curve 4 of Fig. 3. It appears, therefore, 
that this curve is not only of academic interest, 
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l'ypical Lightning Waves Scaled from Oscillograms Taken on 


the 220 kV Transmission Line, 
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but also of practical importance, as the required 
length of lightning waves given in Table I. is well 
within the range found to be common. Thus, it 
appears that even short lightning waves produce 
voltages above the line of uniform distribution, even 
in transformers with very long natural periods. 


Errect oF ImputsE Ratio oN DANGER OF OSCILLA- 
TIONS IN TRANSFORMERS WITH GRADED INSULATION. 


It is generally known that the arc-over voltage 
of transmission line insulation is less for a long light- 


“Summary of Five Years’ w ork in the Study of Lightning 
selects on Transmission Lines,” W. Lewis, Internationa 
Conference on Large High-tension Sy stems, Paris, 1931. 








ning wave than for a short one. It is also obvious 
that arc-over of transmission line insulation limits 
the voltage that can be applied to a transformer. 
For these reasons, some investigators have advanced 
the idea that perhaps lightning waves sufficiently 
long to produce internal oscillations in the trans- 
former above the line of uniform distribution would 
be so low in amplitude that they would be harmless. 
This would allow grading of the major insulation 
in grounded transformers. The weakness of this hypo- 
thesis rests in the fact that the breakdown voltage 
of the transformer insulation also falls with increase 
in length of the applied wave, while the amplitude 
of internal oscillations increases with increase of the 
length of the wave. Thus line insulation offers 
a smaller margin of protection for long waves than 














+e +€ 
2 
y= 5 ‘ 
< * 
\ 1 \ 
4 “ ‘\ 
>= = 2” 
= ‘, 5 < 
= = 
i) we . 
s 4 §5 6 
7 \ Eo SS S| 4 
¥ J00 -—-30 0, tw 1/00 50 so 
= |i SPER CENT WINDING ; = PER CENT winDING / 
weit f = 4 
fA, A 
* / | 3 
i Sy7 
A = 
| i“. J 
’ P i 4 
/ | 4 
! ORDINARY SA WON - RESONATING 
TRANSFORMER ‘4 TRANSFORMER 
P f 
Txe Engineer Swan Sc 
Fic. 16 
Initial Distribution and Maximum Voltage to Earth After 
Abrupt Fall of Applied Voltage from +-e to Zero. 


Initial Distribution Due to é 2. Final pe aay yon 
Due to +e. 3.—Initial Distribution Due to —e. 
Resultant Initial Distribution Due to Abrupt Fall of V nes 
from +e to Zero. 5 and 6._-Maximum Voltage to Earth 
Produced by Resulting Oscillations 


for short waves, and beyond certain lengths of wave it 
does not offer any protection at all, as the internal 
oscillations overshoot the line of uniform distribution. 
OscrLLaTIONsS Dur TO a SUDDEN FAL or VOLTAGE. 

Let it be assumed that the maximum voltage of 
an incident wave is maintained at +-e for a sufficiently 
long time to allow the internal oscillations to die out. 
The voltage distribution would then reach its final 
stage, as shown by curve 2 of Fig. 16. If the voltage 
across the transformer should then at time ¢ suddenly 
be reduced to zero, a new initial distribution would 
be formed. This new initial voltage distribution 
may be obtained by the method of superposition, 
as follows :—Assume that at time ¢t a voltage of —e 
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Voltages Produced in a Shell-Type Transformer by Damped 
Oscillations Similar to Switching Surges. Neutral Isolated. 
1.—Applied Wave. 2, 3, 4, and 5.—Voltages to Earth at 
Points 75, 50, 25, and 0 per Cent. from Neutral Terminal. 
with Crest Values of 218, 373, 400, and 364 per Cent. of 
Applied Voltage Respectively 


Fic. 


is applied to the transformer without removing the 
voltage +e. The resultant voltage across the winding 
would then be +e—e=0. The sudden application 
of —e would produce the negative distribution 
shown by curve 3 of Fig. 16, which is equal and opposite 
to that of curve 1. This distribution, added to the 
final distribution due to +e (curve 2) would give the 
new initial distribution shown in curve 4. The final 
distribution for the new terminal condition—that is 
with zero voltage across the transformer—naturally 
is the co-ordinate abscissa, since the voltage through- 
out the winding would finally become zero. Here, 
again, we find marked difference between the initial 
and final states. The final state will, therefore, be 
reached through a complex oscillation, similar to 
that produced by a sudden rise of terminal voltage. 
The foregoing can easily be visualised by recalling 





the analogy with the elastic ribbon. If the ribbon is 
made to coincide with curve 2 of Fig. 16, and its 
“line ’ end is suddenly moved to the point of origin, 
the ribbon will at first bend in a manner similar to 
curve 4, then after passing through an oscillatory 
stage will come to rest along the abscissa. 

In case oscillations produced by an abrupt rise 
in terminal voltage persist at the time of abrupt 
fall of terminal voltage to zero, they will combine 
with those produced by the drop. The resultant 
voltages may exceed the voltages created by a very 
long, or even “ infinitely ” long wave of steep front 
l and 2, Fig. 11. Thus arcing over of a transformer 
bushing, or a string of insulators, or of a protective 
gap, creates very high stresses in windings. 

For the sake of simplicity we have considered an 
incident wave with sheer front and tail. No such 
abruptness in change of voltage is necessary to produce 
these oscillations in a transformer winding. Waves 
with fronts from a fraction of a microsecond to 
ten or more microseconds long, such as are found in 
practice, will produce this phenomenon. 


IMPORTANCE OF DaMPED OSCILLATIONS. 


Because of the fact that lightning is more spec 
tacular and generally noticeable, while switching 
surges and arcing earths are not noticeable unless 
they attain unusual amplitude, the danger to inductive 
apparatus from damped ‘oscillations generally 
underestimated. It so happens that the range of 
frequencies of most switching surges is the same as 
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Switching Surge Caused by De-Energising 132,000 Volt Trans - 
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mission Line 70 Miles Long. 
Note Complexity of the 


Approximately Midpoint of Line 
W ave Shape. 


that of the lower natural frequencies of transformers. 
Also the damping of switching surges is rather small. 
For these reasons serious consideration should be 
given to the possibility of damage to inductive 
apparatus by this type of transient. The present 





tendencies of interconnection of different systemr 
tend to increase the danger from switching surges, 
because they increase the number of switching 
operations as well as the amplitude of the resulting 
surges. The fact that the amplitude of the average 
switching surge is much lower than that of the 
average lightning wave is not as helpful as it may at 
first appear. This is true because the lightning wave 
generally consists of a single unidirectional wave 
which produces free oscillations within transformer 
windings with a maximum possible voltage as shown 
by curve 4, Fig. 3. The damped oscillation produced 
by switching surges or arcing earths, or by any other 
cause, consists of several cycles which may produce 
cumulative oscillation inside a transformer with the 
amplitude of each half cycle of internal oscillation 
exceeding the amplitude of the preceding half-cycle. 
This is illustrated by the oscillogram in Fig. 17. 
It is interesting to note, for example, that three 
cycles of a switching surge, with a maximum ampli- 
tude of 3} times pormal, and with the same degree 
of damping as is shown in the surges of Figs. 17 and 18, 
may produce, within a transformer winding, voltages 
to earth of the same order of magnitude as are 
produced by a unidirectional lightning wave with an 
amplitude of ten times normal voltage. This will 
be true if the frequency of the switching surge is 
more or less in the neighbourhood of the natural 
fundamental frequency of the transformer. 
(To be continued.) 








AT a meeting of the Institute of Metals Division of the 
American Institute of Mining and Metallurgical Engineers, 
held at New York recently, Mr. J. Kent Smith read a 
paper giving the results of an investigation to ascertain 
the effect of varying percentages of beryllium on pure 
copper and the properties of the resultant alloys in their 
softest condition, the effect of heat-hardening on them, and 
the extent to which these properties could be augmented 
by different combinations of heat-hardening and cold 
rolling. In cold-rolled strip containing 0-34 to 2-75 per 
cent. Be, tensile strengths from about 33 tons to about 
70 tons per square inch were obtained after a 50 per cent 
reduction, with values up to about 90 tons after reductions 
of 75 and 90 per cent. Similar high-tensile strengths were 
obtained after heat-hardening the cold-rolled strips. 








Beryllium-copper containing 12 to 15 per cent. metallic 
beryllium and the remainder copper, and of a specific 
gravity approximating 6-0, is now available for commercial 
work 
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Boilers at Helsingfors Power 
Station. 


No. II. (conclusion).* 


Eacu of the boilers supplied by Messrs. Yarrow to the 
Helsingfors power station was guaranteed to fulfil the 
following conditions : 


(1) Each boiler is able to evaporate continuously 
77,000 Ib. per hour at a steam pressure of 355 Ib. per 
square inch and steam temperature of 770 deg. Fah., 
the feed water temperature being 140 deg. Fah., and 
the air temperature 68 deg. Fah. 

(2) Total efficiency of the grate, boiler, superheater, 
and preheaters is as follows :— 


Load. Efficiency. 
Ib. /hr. Per cent. 
19,030 .. 84-2 
42,460 .. 86-0 
57,860 .. 85-3 
77,000 .. 80-5 


The above figures are given under the condition that 
the fuel used is small coal, 2}in.—}in., with an effective 
heating value of 10,800—-12,240 B.Th.U., and an ash 
content not exceeding 12 per cent., with volatiles 
25-40 per cent. The efficiency figures to be calculated 
using the effective calorific value of the coal. The 
measuring tolerance allowable to be +2 per cent. 





















(3) Coal consumption at continuous banked fire 
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conditions and three-quarter pressure does not exceed 
154 Ib. per hour. 

(4) The boiler can be raised from continuous banked 
fire condition—three-quarter pressure—to 77,000 Ib. per 
hour evaporation within 30 minutes without using 
auxiliary oil firing and within 15 minutes if using oil 
firing. 

(5) Power consumption of the fans at 77,000 lb. per 
hour load is about 230-240 H.P. 

It was also specified that superheating at half load and 
184-5 lb. per square inch pressure must be 590 deg. Fah. 

All the tests made by Kraft och Bransleekonomi, of 
Helsingfors, on the plant supplied were performed between 


(6) Tests to ascertain the 


capacity of the boiler. 


maximum evaporative 


Test MEASUREMENTS. 

Calibration of the tanks used for weighing the water 
supplied to the boiler and of the weights employed on the | 
weighing machines used for measuring the coal was | 
performed by the Finnish Government Department of 
Weights and Measures. Water and steam temperatures 
were taken with mercury thermometers checked against 
a standard. Measurements of draught were obtained by 
the use of water-filled U tubes. In addition, gas analysis | 
readings were taken every 4 minutes by means of a standard | 
Orsat apparatus, Slag and riddlings were also analysed. 
Analysis of the coal—washed Scotch single nuts—for | 
effective heating value and other data, was carried out | 


by Centrallaboratorium A/B, Helsingfors, the results of | was banked and the stop valve shut. 


that authority's determinations being given in Table I. 
Taste I,—Fuel Analysis. 
Quality : Washed Scotch single nuts. 


Testa 3 5 6a 6n 4 ll 
Effective heating 

value, B.Th.U. ‘Ib. 11,583) 11,336) 11,234 11,444) 11,005) 11,043 
Ash content, %, 7:53 | 8-82 | 9-63 8-54) 6-22 5-71 
Moisture, % .. 9-35 10-20 | 9-98 9-18 12-64 13-80 
Volatiles in the com 

bustible part, % 40-20 (41-55 41-71 41-35 39-21 40-94 


The numbers at the top of this table refer to the various 



























in steam temperatures is only 53 deg. Fah., while at the 
maximum guaranteed load the flue gas temperature is 
312 deg. Fah. It should be noticed that the rise in air 
temperature is also small. From the figures given and 
the curves in Fig. 6, it will be observed that between 
38 per cent. and 130 per cent. of the normal load, the effi 
ciency exceeds 81 per cent., and that on the average the 
test results exceed the guarantee figures, a curve of which 
is also shown in Fig. 6, by 2-6 per cent. 


STEAM-RAISING Tess. 


Information as to how quickly a boiler can be brought 
| up to peak load from no-load is not often available as the 
result of accurate tests with reliable figures. About 
20 hours before the steam-raising tests began the boiler 
Two trials were 
| made, one using coal only as the fuel and the other utilising 

the auxiliary oil burners besides the coal. In each case 
| the conditions when the signal to begin the trial was given 
| were—stop valve closed and boiler pressure three-quarters 
normal. Readings were taken each minute, and the 
| results of both trials are given in Table IV., from which it 
will be seen that the output of the boiler reached the 
maximum peak load figure of 77,000 Ib. per hour actual in 
18 minutes, using coal only, while with auxiliary oil 
firing the time required was no more than a fraction over 
8 minutes. The results are expressed graphically in Fig. 8, 
which also shows the times when the various oil burners 
were lit up and shut down. With auxiliary oil firing the 
boiler reached the peak load within 4 minutes of opening 
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tests and facilitate cross reference from table to table. 
The analyses of riddlings and ash samples determined by 
the same authority are given in Table II. 

During the first series of trials it was noticed that the 
left-hand side of the stoker passed more air than the right. 
Consequently, guide baffles were placed in the cold air 
and gas ducts and the opening direction of two of 
stoker regulating dampers was reversed. This action had 
the effect of causing rather more air to pass through the 
right-hand side of the stoker than the left. 

EFFICIENCY TRIALS. 


The results of the efficiency trials are shown in Table ITI. 


6. 7 AND 8 RESULTS OF TESTS EXPRESSED GRAPHICALLY 


the stop valve, the corresponding figure for coal firing 
only being 10 minutes. 


Fuser Consumption at No Loan. 


For two days before the fuel consumption trial at 
no load was begun, the boiler remained shut down with 
the stop valve closed. It is illustrative of the great 
thoroughness with which all the tests were conducted to 
note that once begun, these trials lasted five days, results 
being compiled at the end of 48 hours and again at the 
end of 120 hours. Throughout, the boiler pressure was 
approximately three-quarters normal—114 Ib.-128 lb, per 


Taste Il. 
Riddling Samples. Ash Samples. 

Test number 9 6a li 3 5 Test number 9 6a il 3 ) 
Net weight as supplied, oz. 119 110 93 104 106 Net weight as supplied, oz. 96 106 815 106 3 
Total moisture,% .. .. «.. -- 0.23 0-18 0-12 0-18 0-20 Total moisture, % 3 «. .- «+. «+» 0-08 0-05 0-02 0-02 0-05 
Loss on heating and redness, exclusive Loss on heating and redness, exclusive ’ 

of water, on substance as supplied, %. . 8-53 8-68 15-72 21-42 13°47 of water, on substance as supplied, %. . 3-63 2-99 0-95 4-07 9-48 
Heating value calculated as effective Heating value calculated as effective - 

on substance as supplied, B.Th.U. .| 1,242 12,63 22,91 3,119 1,962 on substance as supplied, B.Th.U. 529 435 138 594 1,382 


the latter part of October and the beginning of December 
last year. They were all carried out upon one boiler only, 
since, as the two boilers are similar, it was to be expected 
that the results obtained upon one would effectively repre- 
sent the capabilities of the other. The graphs and tables 
of figures given in the following descriptions of the tests 
are taken from a translation of the report upon the plant 
submitted by the testing concern. Particulars of the plant 
were given in an article appearing in our last issue. 
The tests carried out were the following :— 
(1) Efficiency tests at various loads. 
(2) Quick steam-raising tests—(a) using coal only, 
(6) using coal and oil. 
(3) Fuel consumption at no load. 
(4) Test for obtaining the losses during a shut-down 
period. 
(5) Load tests with natural draught 
draught only, and induced draught only. 


* No. I. appeared April 29th. 


only, forced 





—see opposite page—and Figs. 6 and 7. On the efficiency 
curve, Fig. 6, two points are given for test No. 6 at a load 
of 41,800 lb. per hour. During the first eleven hours of 


this test the lower figure of 86-6 per cent. was obtained ; 
during the last six hours, however, the stoking was more 


perfect, and the higher figure of 88-7 per cent. was recorded. 
A summary of the efficiencies obtained at various loads is 
given herewith :— 


Test. Load, Efficiency, 
steam, !b./hr. per cent 
9. 20,930 .. re 
Bn 41,738 .. 86-6: 88-7 
os. 61,028 .. . 85-6 
SB a 85,496 .. . . 83-9 
The tests shown in ‘Table III. marked 5 were performed | 


following a shut-down test of 16 hours’ duration, to which 

reference will be made later. The water, air, steam, and | 
gas temperatures for various loads are shown in the curves | 
in Fig. 7. It will be gathered that from normal load 


— | 


42,500 lb. per hour—to 140 per cent. overload, the increase 


square inch. The results obtained are given in the follow- 


ing table :— 
Test 1— 


Duration, hours °° 4m 
Total weight of coal, Ib. 2926 
Coal, Ib. /hr. os. os 60-9 
Approximate B.Th.U. /hr. 318,600 
Test 2-— 
Duration, hours - 72 
Total weight of coal, Ib. 4,703 
Coal, Ib./hr. Ib. a. 65-3 
Approximate B.Th.U. /hr. 342,000 


Since it has been estimated that for the same reserve 
capacity the oil boilers removed to make room for those 
supplied by Messrs. Yarrow would have had a no-load 
consumption of 286lb. per hour, it is clear that the 
figures 60-9 lb. and 65-3 Ib. per hour represent a consider- 
able saving. Since it is essential for most electricity 
works to have a sufficient boiler power running continu- 
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ously on banked fires to provide a reserve capacity, it is 
of great importance that the fuel consumption of the boiler 
in this state should be low. The coal consumption of these 
Yarrow boilers at no load works out at about 0-7 per cent. 
of that at full load. 
Sxaut Down Losszs. 

Where peak loads have to be met, considerable loss is 
ineurred by bringing banked boilers up to full load and 
letting them back to banked fire conditions after the peak 
has passed. An endeavour was made to determine the 
losses so caused in the following manner :—The boiler 
was evaporating 61,600lb. per hour actual. All the 
measurements necessary to compute the boiler efficiency 
were taken. The coal supply was then suddenly cut off 
and the fuel allowed to burn off the grate, the load being 
reduced to zero. The boiler dampers were closed and the 


The efficiency figures obtained from the tests exceed 
the guarantees on an average by 2-6 per cent. (abs. figure). 
If the 2 per cent. measuring tolerance be taken into 


cent. ‘ 
Capacity.-When testing the full load efficiency, the 
average load used was 85,496 lb. per hour. At the over- 
load trial the load could be raised to 101,200 Ib. per hour, 
without decrease of pressure. Thus the capacity of the 
boiler is considerably larger than guaranteed. 

Banked Fire Test.—The test results show that coal con- 


100 





stop valve shut, and the boiler was allowed to stand in | 


this condition for 16 hours. At the end of that period 


the fires were lit up and the boiler was brought as quickly | 
as possible to the condition at which it had been working | 


formerly—4.e., evaporating 61,600 Ib. per hour. 


The test | 


was then continued as an ordinary efficiency trial. Some | 


of the readings obtained are given on the right-hand side 


of Table ITI., while the diagram, Fig. 9, constructed by | 


computing the losses, illustrates graphically that rather 


less than three hours’ running was sufficient to bring the | 
boiler back to a state as efficient as before. The shaded | 


portion represents the shut-down losses which are com- 
puted to be about 77 Ib. per hour, i.e., rather higher than 
the banked fire loss. 


Loaps OBTAINABLE wiTH VARIOUS DRAUGHTS. 


The maximum boiler outputs obtainable by the use of | 


different methods of air supply are given in the following 
table : 


Draught after Gases, per cent 
Load, | air heater, oe 
Ib. ‘hr. | in. of water. | CO,. |CO,+ O,,. 


Draught. 


0.44 
0-53 
2-78 


11-1] 19-5 
10-6 18-3 
78 19-8 


29,700 
38,940 
56,100 


Natural only . 
Forced only 
Induced only. . 


The loads obtainable correspond to 70, 91, and 136 per 
cent. respectively of the specified normal load with 
balanced draught—42,500 Ib. per hour. 


OvEeRLoap TEsT. 


The high overload capacity of the boiler was demon- 
strated by an overload test, the figures for which are given 


Taste IV.- 


Coal + auxiliary oil fired. 

Pressure, 

Ib. /aq. in. 
111 
115 
118 
112 
129 
134 
142 
142 
149 
146 
139 
135 
132 
129 
134 
138 


Load, 
Ib. /hr. 


Time 
hr. min 


Fans started 

Stop valve opened 
Ist and 2nd owl lit 
3rd burner lit 

4th burner lit 

Ist burner shut 


0 
20,900 
33,440 
48,360 
75,680 
88,000 
88,000 
84,000 
81,620 
79,640 
82,060 
85,140 


2nd burner shut 
3rd burner shut 
4th burner shut 


in Table V. The actual evaporation reached 102,000 Ib. 
per hour, equivalent approximately to 240 per cent. of the 
normal load. This evaporation corresponds to a rate of 
15-1 1b. per hour per square foot of boiler surface. The 
table also gives information regarding the steam, gas, air, 
and water temperatures, and the ampérage required by 
the fans. 
Test ReEsuLTs aND GUARANTEES. 

In what follows we give an abstract of part of the report 
upon the trials comparing the test results with the guarantee 
figures. 

As the test loads are not exactly the same as the loads 


Water temperature. 


Time Load, Ib. ‘hr. . ree 
After 


E . 2 . 
“conomiser. Economiser. 


255 
260 
255 
255 


94,000 
87,000 
98,000 
102,000 


142-3 
145-4 
141-8 


141 159 


at which the guarantee figures are given an efficiency 
curve has been drawn according to the test results—see 
Fig. 6. This curve is obtained by the following method :— 
From the test results are calculated the losses corresponding 
to the different test loads. Then a loss curve is drawn and 
on this curve are also plotted the no-load losses obtained 
from the banked fire test. The efficiency curve is calculated 
with the aid of the loss curve. 

From Fig. 6 we get the following :— 

Efficiency. 
Load, Guaranteed. 

Lb. steam ‘hr 

19,030 . 

42,460 .. 

57,860 

77,000 


Average 


Opened steam to burners 
) 


Dey. Fah. Lb./sq. in. Deg. Fah. Deg. Fah. Deg. Fah. 


Load in lb 


Time in Hours 


“Tee Encweer” 


Fic. 9 DIAGRAM OF SHUT-DOWN LossES 


sumption at banked fire is about 66 lb. per hour, whereas 
| the guarantee figure was 154 1b. per hour; this result was 
| considerably better than the guarantee. 

Steam-raising Trials.—The test results show that the 
| boiler can be raised from continuous no-load to 77,000 Ib. 
| per hour evaporation within 18 minutes without auxiliary 
| oil firing and within 8 minutes if oil firing is used. As the 

corresponding guarantee figures are 30 minutes and 


Steam-raising Test. 


Coal fired only. 


Load, 
Ib. /hr. 


Pressure, 
Ib. /sq. in 


Time, 
hr. min. 


i4 


Stop valve opened 
10,120 Fans started 
19,800 
24,200 
38,720 
63,800 
74,580 
77,000 
73,040 
75,460 


oe ome ees ee me ee fs Oe es cee be 
G2 GS Ge GO DS OS BO me me ee 
MS e—— See OO 


15 minutes, the results are considerably better than the 


guarantee figures. 
Power consumption of the fans is less than guaranteed. 


CONCLUSION. 

In conclusion, we may state that we are informed by the 
makers that no tests of boilers similar to those installed 
at Helsingfors have previously been published in this 
country. We understand that the placing of the order for 
the boilers with a British firm caused a considerable agita- 
tion in Finland, the contention being that the home 
industry had been neglected. The engineers of the 
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British Standards Institution. 


All British Standard Specifications can be obtained from the 


| Publications Department of the Institution at 28, Victoria 


street, London, S.W.1. The price of each specification is 
2e. 2d. post free, unless otherwise stated. 


STEELWORK IN BUILDING. 


No. 449—1932. This specification formulates a standard 
upon which practice may be based in accordance with the 
most modern developments in the application of steel- 
work to buildings. It is based upon the work carried out 
by the Steel Structures Research Committee of the 
Department of Scientific and Industrial Research and by 
the British Steelwork Association on behalf of the stee! 
and structural engineering industries. 

The London County Council has already taken advantage 
of the research and the recommendations contained in the 
Steel Structures Research Committee's First Report, and 
has adopted a Code of Steelwork Practice for guidance in 
the application of the Third Schedule of the London 
Building Act of 1930. While the code has no status as a 
repealing enactment, it defines the limits within which 
the authorities are prepared to consider applications for 
relaxation of the regulations. It was felt, however, that 
the code was worthy of a wider application in the national 
interest, and that it should be presented in a form suitable 
for use by all local authorities throughout the country. 
Accordingly a Committee of the British Standards Insti 
tution was formed to review the recommendations and to 
issue @ British Standard Specification. 

Approval of the specification has already been given 
by the Ministry of Health, which issues the Model By-laws 
used by local authorities, and H.M. Office of Works has 
indicated its intention of using the new specification. 
The official recognition given by the Ministry of Health 
will have the greatest effect in establishing, with the friendly 
co-operation of local authorities, the specification as the 
basis of a national Building Code. 

The Building Division of the Institution is continuing its 
work, and a series of British Standard Specifications for 
Building Materials, other than steel, is being prepared. 


CHANNELS AND BEAMS FOR STRUCTURAL 
PURPOSES. 


No. 4—1932. The original lists of British Standard 
Channels and Beams were first issued in 1903, the geo- 
metrical properties being published in the Section Book 
B.S.8. No. 6 in 1904. A revision of the liste was subse- 
quently undertaken and a new edition of the Section Book 
appeared in 1924. Later it was found that many of the 
original sections were still ordered and a further revision 
of the lists was decided upon with a view of incorporating 
those of the original and revised sections most in demand 
and eliminating those which experience had shown to be 
little used. The present publication contains the combined 
lists as now agreed upon. 

There are now forty-one Standard Channels prepared 
from twenty rolls, the thicker standards being produced 
by raising the rolls within a maximum of jin. Two new 
sizes have been introduced, namely, the llin. by 3}in. 
and 13in. by 4in. channels, with their attendant thicker 
sections. 

The Standard Beams now comprise forty sections, and 
include an entirely new 24 by 7} by 951b. section, 
which takes the place of the 1904 and 1924 sections 
weighing 100 Ib. and 90 Ib. per foot respectively. It is 
interesting to note that the proposal for this new section 
was communicated in advance to the Standards Association 
of Australia and has been adopted as the Australian 
Standard for this size of beam. 

Particulars of the profiles and weights per foot are 
given in the new lists, together with the moments of 
inertia, section moduli, and other geometrical properties. 


TESTS OF GALVANISED WIRE. 


No. 443—1932. The method of testing galvanised 
wires by dipping samples in a solution of copper sulphate 
is so well known that it would hardly appear necessary 
at first sight to issue a Standard Specification on the 
subject. It is found in practice, however, that, although 
the general principles of the test are almost universally 
accepted, individual manufacturers and inspectors often 
introduce slight variations in the testing routine, which, 
though apparently unimportant, have a substantial 
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| municipal electricity department were, however, able 
| to show that no boiler constructed in Finland could have 
been installed, as was that made by Messrs. Yarrow, 
within the old boiler-house. In addition, they were able 
to point out that as much of the work of constructing the 
| boiler as possible had been done in Finland. 








| THe supply of electricity to Abergavenny by the 

ire, Worcestershire, and Staffordshire Electric 
| Power Company was recently formally switched on by 
| the Mayor, Councillor A. E. Tillman. The supply is at 
| present received from Hereford, but will ultimately be 
| taken from the Stourport station, with Treforest as an 
alternative. 


_dips in the solution, the latter being 
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effect on the result of the test. All the descriptions of 
the test given in various specifications have been 
co-ordinated in this specification, which states concisely, 
but in adequate detail, the exact procedure to be followed 
in the preparation of the samples, the preparation of the 
copper sulphate solution, and the number and duration of 
in accordance 
with the diameter of the wire. A feature of particular 
interest is the introduction of a combined mechanical 
and chemical test, in which the sample of wire is first 
wrapped round a mandrel of a specified size, is then 
unwound and subjected to the dipping test. Research 
work with a view to finding a test which has a definite 
relation to practical service conditions or provides an 
absolute comparison between various processes of galvanis- 
ing, is at present in hand. It is recognised, however, that 
it will be long before the copper sulphate test is superseded. 
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Railway and Road Matters. 


THE opens by Lieut.-Colonel Mount on the fatal 
collision of December 18th last at Dagenham Dock Station 
was issued on May 3rd and is reviewed on another page. 


Tne mechanical department of the South African 
Railways uses about 1000 tons of new white metal a year, 
which costs £100,000. Scrap white metal has brought in 
£20,000 a year. Experiments have now shown that by 
a special process Of rectification all white metal scrap can 
be treated and restored to standard mixtures at a com- 
paratively small cost, The saving is estimated at £60,000 
a year, The stocks of ingot tin, antimony and lead can, 
further, be reduced to a minimum, Other scrap metals 
will later be dealt with, and it is proposed to install a 
furnace for the smelting, fluxing and slagging of scrap 
copper and of the various brass alloys and turnings. 


THE annual report of the Indian Railway Board states 
that during the year 1930-31 the scheme for the electri- 
fication of the Nilgiri mountain railway from a hydro- 
electric plant had been examined by the Board, which was 
of opinion that, as there was no probability of funds being 
available for it in the near future, and as the project could 
hardly be as remunerative under present contli- 
tions, it could not be given a high priority among the 
various projects that the Railway Board would have to 
consider when financial conditions were more favourable. 
The report adds that the Madras Government have been 
informed that no guarantee can be given at present that 
energy will be required from the Pykara hydro-electric 
installation for this electrification scheme. 


HEREIN, on April 29th, reference was made to the address 
given by Sir Ralph Wedgwood to the Conservative Parlia- 
mentary Transport Committee. That address was followed 
by a meeting of the same body on April 28th, when repre- 
sentatives of the users of motor validien presented their 
case. A point of note was made by Mr. C. de M. Gosselin, 
of the Commercial Motor Users Association, who said 
that attention had been called by the railway companies 
to the legal restrictions to which they were subjected, 
and the answer of the road motor transport industry was 
that there was far too much State regulation and inter- 
ference with the development of industry. It would be 
in the best interests of the trade and commerce of the 
country for the railway companies to be relieved of their 
burdens rather than that road transport should be penalised 
further. 


THE Board of Trade export returns for February show 
the value of the railway material exported during the 
tirst two months of the present year to have been as 
follows, the corresponding figures for 1931 and 1930 
are added in brackets: Locomotives, £99,971 (£463,371, 
£537,203); rails, £40,393 (£95,907, £464,631); carriages, 
£58,976 (£411,508, £292,556); wagons, £71,082 (£219,871, 
£497,978); wheels and axles, £38,772 (£36,299, £55,603) ; 
tires and axles, £29,820 (£64,550, £125,711); chairs and 
metal sleepers, £41,485 (£20,654, £124,282) ; miscellaneous 
permanent way, £37,146 (£91,095, £140,767); total 
permanent way, £190,616 (£324,312, £936,248). The 
weight of the rails exported was 4497 tons (10,274 tons, 
53,291 tons), and of the chairs and metal sleepers, 4993 


tons (2092 tons, 12,615 tons). During February last 
there were only two shipments of locomotives—of the 
value of £21,075 to the Straits Settlements, and of 
£11,450 to India. The value of the. rail exports in 


February was £8799, and included £2607 to India and 
£2074 to Ceylon. 


A REMARK made by Sir Hilton Young, at a recent dinner 
of railwaymen, affords us a convenient opportunity to 
point out @ mistake often made by people when contrasting 
the large number of fatalities on the roads with the few 
on the railway. Sir Hilton, for instance, compared the 
7000 killed in the streets with the seventy-six passengers 
and 24] servants who lost their lives on the railways 
during the year 1930. - These figures, as regards railway 
passengers, include, however, those killed when attempti 
to enter or alight from trains in motion, from falling off 
the platform and falling out of carriages during the 
running of trains. The fatalities to railway servants 
cover those that occurred during shunting, from falling 
off vehicles in motion, and when coupling and uncoupling 
vehicles. To make a true comparison between road and 
rail only those persons must be included in the = eto 
were killed on the track. They numbered nine 
136 servants, and forty-six ‘‘ other persons.” - Of the 
twenty-eight were people passing over the railway at 
level crossings. It is only fair, too, that the 119 trespassers 
killed and 238 suicides should be included. 


Many visitors from Great Britain to“ France, even 
railwaymen, find difficulty in understanding the forms and 
meanings of the signals used on French railways, That 
has been due to the almost general use of signals of the 
dise type and to the employment, either alone or in com- 
bination, of red, green, yellow, violet, blue'‘and white lights. 
The employment of the last-named, generally, calls 
for very unfavourable comment, as white began to be 
entirely eliminated from use in this country forty years 
ago. In France, however, white for “all right” is not 
inconsistent, in that, contrary to British practice, the 
lines there are considered as normally clear; in our own 
country the line is regarded as ‘“ blocked” at all times 
except when permission has been given for a train to 
proceed. The rapid ‘developments of recent years in rail- 
way signalling, ¢.g., in the employment of ‘colour-light 
signals, led to the appointment of a committee to report 
on the simplification, modernisation and standardisation 
of signal aspects. Its recommendations were subsequently 
adopted, and some 70,000 signals will have to: be altered. 
The changes that are to be made were destribed in a paper 
by Mr. T. 8. Lascelles, read on April 13th at the Institution 
of Railway Signal rs, use of green in warning 
signals is to be by yellow, and siding signals are 
to have purple instead of yellow. Those semaphores which 
have a red and a light are to have red only. When 
these particular c have been ‘made there will « be 


an interval of time in order to allow drivers to get 
used to the non-use of green for warning. Green will 
then commence 
“ clear " 


to be substituted for white on the 
signal. 





Notes and Memoranda. 





On -December Ist last, states Rural Blectrification and 
Electro-Farming, there were 698,786 electrified farms in the 
United States. This was an increase of 7-5 per cent. over 
the number at the end of the pooenmns year. Nearly two 
billion units of electricity were used during the year, and 
this in spite of the great depression which is now 
over the agricultural industry. An official of one of the 
western power companies recently reported that there had 
been an increase in the average consumption per farm in 
the area operated by his company from 42 units in 1922 
to 1181 units in 1930. 


Triats which have been made in Holland with an 
Caueeay” =e bicycle invented by the Philips 
y, of Eindhoven, are reported to have yielded 
nies actory results. The company has granted the right 
of manufacture to five specified Dutch works, and the 
bicycle is expected to be placed on the market shortly. 
The bicycle is equipped with a “ Varta” accumulator 
battery and an “ Emi ” motor, and will attain a maximum 
speed of about 13} miles an hour, while the distance 
capable of being ridden without the battery being recharged 
is stated to be 50 miles. 


THE monuments used on the several sections of the 
International Boundary between Canada and the United 
States to mark its location are of several types and of 
different materials. In the mountains of Alaska and 
British Columbia hollow monuments of aluminium bronze 
are used ; on the more accessible parts of the land 
monuments of cast iron, granite, and concrete are em- 
ployed; along the larger waterways the reference monu- 
ments are chiefly of concrete; and along the narrower 
waterways small solid aluminium bronze marks are used. 


Where necessary, monuments of a special t are em- 
ployed, for example, at the Pacific Coast end of the boun- 


dary in the Gulf of Georgia, the first course of the water 
boundary, which is 11 miles in length, is ranged by steel 
towers carrying lights. The offshore tower in this case is 
60ft. high. 


Tue dry cells used in the manufacture of batteries for 
ig torches and high-tension batteries, states Mr. 

J. Young, in the ‘‘ Students’ Quarterly Journal,” pub- 
lished by the I.E.E., are of two distinct types, the “ sack ” 
type and the paper-lined type. The former t is widely 
used in this country and on the Continent, while the latter 
construction is largely adopted in America. The chemical 
actions of the two types of cell are similar. The essential 
parts of any dry cell are a zine container, forming the 
negative electrode of the cell, a carbon rod, and lariser, 
together forming the positive electrode, and the electrolyte 
which fills the space between the zine and the depolariser. 
Of these parts the depolariser is really the most important. 
Without it the internal resistance of the cell, on discharge, 
would rapidly rise, owing to the formation of bubbles of 
hydrogen on the carbon rod. 


AccorpIne to a paper on “ Corrosion Protection in 
Oil-cracking Equipment,” read by J. C. Morrell and G. 
Egloff before the American Chemical Society, the A. O. 
Smith Corporation, of Milwaukee, installing alloy 
liners in high-pressure cracking vessels. The alloy-sheet 
linings 
fabricated, and, in fact, before the plates are formed or 
rolled to the finished shape. The two metals are held 
together under several tons pressure during the welding 
process, so that positive contact is maintained between the 
steel and lirier both during and after welding. A resist- 
ance type of weld used, an electric current being 
employed to heat the metals to the point of fusion. The 
points of actual fusion between the two metals are suffi- 
ciently close almost to overlap, It is difficult to separate 
the two metals after they are welded in this manner, even 
by the use of an air hammer, Alloy linings which can 
be applied in the field have been used with success, The 
lining is applied in strips which are spot welded to the 
chamber, and are then butt welded, 


PARTICULARS are given in Nature of the method used 
on the Chemin de Fer du Nord to notify at a distant cabin 
the failure of the light on a signal post, It is based on the 
action of a thermopile which is placed in the lantern above 
the flame in such a way that the hot air from the flame 
surrounds one set of junctions, while the other set is exposed 
to the air outside the lantern. The current produced 
operates a relay in the cabin, which shows a red light and 
rings a bell when the thermo-current fails. The thermo- 
piles, which have been in use since 1926, are made by 
wi forty turns of 0-2 mm. constantan wire around a 
sheet of mica with notched edges. The wire on one side 
of the sheet is then varnished and the sheet immersed in 
acid until the wire on the other side is reduced to half its 
original section. A thin layer of copper and over it a 
thicker one of silver, which brings up the section to its 
original value, are deposited electrolytically. After dis- 
solving the varnish, the whole wire receives a thin deposit 
of platinum. In action the pile gives an electromotive 
force of about 400 millivolts, and a current of 4 to 5 milli- 

Tue Dominion Observatory of the Deps ment of the 
Interior at Ottawa, states the “‘ Canada News Bulletin,” 
is open to visitors every Saturday evening yoo eight 
and ten o’clock, when those who wish to do so are allowed, 
under the supervision of a member of the staff, to look 
through the telescope at one or more celestial bodies from 
a selected list that varies with the seasons, This practice 
was begun in 1905 when the Observatory was first opened, 
and has been continued since without interruption. One 
of the most interesting of celestial objects to visitors is the 
moon, especially if she is about one week old. Then all 
the irregularities of her surface are shown up clearly in 
the intense light of the sun—the plains, the — valleys, 
the mountain ranges, and the craters, Though smaller 
than the earth, it is seen that her surface is much more 
Other members of the solar system to attract 
attention are Jupiter and his moons, Saturn and his rings, 
and “the blood red shield of Mars.”. Some visitors may 
prefer to go beyond the limits of the solar system, and see 
one of the well-known “ fixed ” stars or a “ double ” star, 
and still others may ask to have the telescope turned on 
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one of the dazzling “* nebule.”’ 


are applied to the steel plate before the vessel is | 


Miscellanea, 


——— telegraph and telephone line of the Irak Petroleum 
pany is to be carried on steel pipe poles. Some 26,000 
pom, will be required, and they are to be made in Wales 


Tue Postmaster-General announces that the radio 
telephone service which is available to all parts of Victoria, 
New South Wales, d, and South Australia, 
has now been extended to Perth, Western Australia 


Tue Swedish National Committee of the World Power 
Conference, acting in ment with the National Com- 
mittees of Denmark, Finland, and Norway, announces 
that a sectional meeting of the World Power Conference 
will be held in Scandinavia from June 26th to July 10th, 
1933. The Conference will be devoted to a study of the 
power questions of large-scale industry and of transport 
The technical sessions will take place in Stockholm. 


ANYTHING more ressing than the state of affair® 
revealed by the Scottish shipbuilding returns for Apri! 
would be difficult to imagine. The Clyde launched but 
two vessels, segregsting ing 5723 tons ss, and not a single 
order was received during the aad ¥ The present Clyde 
figure is the lowest ever recorded for April, with the 
exception of som. 1922, when, owing to labour troubles, 
Clyde shipbuilding was and the output for the 
month consisted only of a 25-ton launch. 


At the annual meeting of the Mercantile Marine Service 
Association, held in Liverpool on Tuesday, May 3rd, it 
was stated that the shipping industry was reviving. 
Captain Euan Wallace, Civil Lord of the Admiralty, 
remarked that since the beginning of the year the shipping 
laid up in British ports had decreased by 166,000 tons, 
and Liverpool showed the test improvement of all 
the ports. An official of the Mersey Dock Board had 
informed him that during the last six weeks an average of 
three merchant ships a day had been taken back into 
service. 

Tue Deutsche Lufthansa is shortly to put into service 
on the London-Berlin line one of the Junkers G 35 
passenger-carrying monoplanes. This is a sequel to the 
success of the Handley Page type 42 aeroplanes now being 
used by Imperial Airways. The Junkers machine does not 
carry so many rs as the Handley Page, its full 
complement being thirty-two and a crew of six, while the 
British machine carries thirty-eight passengers and a crew 
of four. The German machine is a huge all-metal mono 

lane with the r compartments on two decks 
one compartment smoking will be permitted. 


Tae demand in Finland for British coal is increasing. 
and it is probable that large orders will eventually be 
placed with British exporters, since the administration of 
the Finnish State Railways has decided that the use of coal is 
more economical than of wood fuel. The managing director 
of the railways has stated publicly that coal purchases from 
England have recently proved to be better than imports 
from other countries. It has therefore been suggested 
that purchases of British coal should be arranged on a 
bartering basis, that Finland should exchange coal 
against sawn timber, which is the country’s chief export 
| commodity. 

Tue broadcast transmitter for the new Lrish high-power 
broadcasting station, which has been ordered by the Irish 
Free State authorities from Marconi’s Wireless Telegraph 
Company, Ltd., is expected to be in operation towards the 
end of June this year. Moydrum, 2} miles east of the town 
of Athlone, and practically at the geographical centre of 
Ireland, has been chosen as the site for the station, which 
will have an unmodulated aerial energy of 60 kilowatts, 
with modulation up to 80 per cent. It will therefore rank 
from the outset among the more powerful broadcasting 
installations in Europe, and arrangements have been made 
whereby the power of the transmitter can be doubled at a 
later date. 

Tue recent discharges of iron pyrites on the Manchester 
Ship Canal are noteworthy for the speed with which they 
were carried out. The s.s. “ Lilburn,’ with a cargo of 
2249 tons, was discharged at Irwell Park Wharf between 
8 a.m.'one day and 9.30 the following morning. Four 
grab cranes were employed, the crane hours totalling 
37}, an average of 60 tons per crane hour. For the second 
time within recent months, the owners of this vessel have 
congratulated the Ship Canal Company on its speed and 
efficiency. The s.s. “ Garnes,”’ with a cargo of 2460 
tons, discharged at Runcorn between 8 a.m. and 4.30 p.m. 
on the same day. In this case the net gang hours were 
74 and the crane hours 35, an average per crane hour of 
70-3 tons. 

In presenting his report on the Estimates for the Mer 
cantile Marine in the Italian Chamber, Signore Bianchini 
stated that they would amount to 365,310,000 lire, this 
being an increase on last year of 46,857,722 lire. He added 
that the vessels under construction at the end of 1930 
negregated 150,923 tons, including the “ Rex” and the 

‘onte di Savoia,” and that the tonnage launched in 
1931 amounted to 167,211 tons. The mercantile marine 
consisted on January Ist, 1932, of steamers of 2,878,000 
tons, against 2,840,000 tons at the end of 1930, and 
2,772,000 tons at the end of 1929. At the end of 1931 
motor vessels a gated 532,000 tons, against 495,000 
tons at the end of 1930, and sailing vessels totalled 156,000 
tons, against 125,000 tons at the end of 1930. 


Sroxr-on-Trent City Council recently held a private 
meeting in reference to a new industry which it is hoped 
may be established in the city shortly. At the conclusion, 
the Lord Mayor said the details the Council had before 
them were not complete and were not available for pub- 
lication at the moment. The Potteries correspondent of 
the Birmingham Post understands, however, that there 
is a prospect that the extensive works at Stoke, former!) 
carried on by Kerr, Stuart and Co., Ltd., locomotive 
builders, may be used for the manufacture of paper. 
For some weeks a special committee of the Council has 
been in negotiation with a London firm of solicitors, acting 
for a syndicate, which, it is understood, will shortly make 
a public issue of capital in connection with the proposed 
new concern. The paper-making factory, it is understood, 
would provide employment for between 1500 and 2000 
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PAINTS AND CORROSION. 


THE easy confidence of the engineer that the 
forces with which he has to deal in the construc- 
tion and operation of machines are purely mecha- 
nical and physical has been gently disturbed by 
recent discoveries. It has been revealed to him that 
even into such an apparently obvious function 
as that of lubrication, chemical action enters, 
whilst it is being impressed upon him that the 
effect of “‘ chemicals ’’ is more than skin deep, and, 
through intergranular action, may bring about 
such serious complaints as “caustic embrittle- 
ment " and “ corrosion fatigue.”” Even in such a 
mechanical action as abrasion, Fink, in Germany, 
has shown—see THE METALLURGISTfor April 29th— 
that in the absence of air the action ceases, whilst 
there appears to be little doubt that in many cases 
of erosion at normal temperatures—as, for example, 
in propellers and kindred devices—action is 
accelerated if not initiated by nascent oxygen. 
Again, we have such curious phenomena as those 
which have been shown to result from the admix- 
ture of a metallic salt with a lubricating medium— 
phenomena (see THE ENGINEER, September 27th, 
1929, and February 26th, 1932) which seem to 
lie on the border line between physics and chemistry. 
In some of these instances the chemical activity 
may be friendly, but in others it is manifestly 
malign. ‘It is probable,” said Mr. Ulick Evans 
in the “James Forrest” Lecture, which he de- 
livered on Tuesday last, “that the number of 
failures partly attributable to chemical influénces 
is larger than is commonly suspected. No doubt 
in almost every fracture or rupture of metal, the 
immediate cause is a mechanical failure... . But 
would the mechanical failure have occurred if the 
material had not previously been weakened by 
chemical action in the earlier part of its life ?” 
He went on to say that “ many authorities are 
convinced that some of the failures which the 





official verdict assigns to mechanical causes are 
really chemical in their origin.” 

In no phenomenon by which the e 
faced does chemical activity enter so ¢ 


ineer is 
ly as 


into that of corrosion. The destruction caused by |- 


it costs the world millions of pounds every year, 
whilst an equal or perhaps a greater sum is spent 
upon efforts to circumvent it. It has been studied 
intensely in the laboratory and the field for thirty 
or forty years, it is the subject of an extensive 
literature in numerous languages, there is rarely 
a time when (even in this country alone) a com- 
mittee is not sitting upon it, and never a moment 
when chemical, metallurgical and physical labo- 
ratories are not engaged upon researches into its 
nature and effects. Yet after years of toil by 
the best scientific brains of the world, it cannot be 
said that even in a single case, let us say of steel, 
is every step in the attack fully understood. More- 
over, after the expenditure of one knows not how 
much toil and money, it can only be said that, if we 
see a solution of the problem of prevention at all, 
we see it butdimly. The intentional introduction of 
constituents, such as copper or chromium, into iron, 
has proved its value in certain circumstances, but 
it has to be admitted that, with relatively rare 
exceptions, the only means of preventing the 
corrosion of the ferrous metals is so to enclose them 
under an applied coating that the agents which 
start chemical reactions cannot enter. Writing 
upon this subject in our issue of December 4th, we 
showed that owing to the great cost of maintaining 
such coatings, the method could not be regarded 
as a final solution. We are glad to find that view 
supported by Mr. Evans. “ For the engineer who 


512 | esteems permanence,” he writes, “ protection by 


painting must be looked upon as a not wholly 
satisfactory procedure.” But whereas we laid 
stress upon the cost of painting, his case is based 
on the uncertain action of paints. Thus, he 
quotes one case in which the paint acted as an 
inhibitor of corrosion in summer time and a 
stimulator in winter; in another, iron oxide was 
better than red lead in one situation and worse in 
another. Again, he reminds us that if, in spite 
of all precautions, a little spot of corrosion does 
occur below the paint, the “damage produced 
by the corrosion-product on the paint may be 
quite serious.” Yet again, if moisture trapped 


| beneath the paint contains salt, “ alkaline soften- 


ing ’’ may take place in certain circumstances, and 
the covering become useless in a few days. Further- 
more, some of the ingredients in the paint may 
actually set up corrosion instead of preventing it— 
as in the case of the failure of suspender buckles 
in Brooklyn Bridge, owing to the use of a paint 
based on fish oil, which had been treated with 
sulphur. Such observations as these, to say nothing 
of the ill effects which result from painting on a 
damp or rusty surface, show that even so primitive 
a method of protecting iron by covering it up cannot 
be pursued without considerable care and the 
application of chemical principles. Mr. Evans 
dealt at some length with means of protect- 
ing metals from corrosion by the employment of 
suitable coatings generated in various ways, the 
most promising of which appears to be a deposi- 
tion of metallic aluminium ; but it is fair to say 
that, on the whole, at least as far as ferrous metals 
are concerned, he left his hearers with the impres- 
sion that there was at present nothing for it but to 
paint, and to paint intelligently. 

Mr. Evans’ excellent review of the position leaves 
us, then, almost exactly where we were. After years 
of strenuous research, it would seem that but little 
real progress has been made. The metallurgist 
has, indeed, given us steel and iron which are 
corrosion resisting under most ordinary circum- 
stances, but the steel maker has not yet succeeded 
in producing those metals at a price that brings 
them into consideration for structural engineer- 
ing or shipbuilding. That, we submit, should be 
the object to keep steadfastly in view. Mr. Evans 
has done well by pointing out that in the use of 
protective coverings science must be employed, 
“* that there is no single method of protecting metal 
which is applicable to all conditions,” and that 
“* it is essential for the engineer to pay more atten- 
tion to chemical principles.”" But we venture to 
express the hope that the discovery of ever 
better and better paints or other coverings will not 
cause the search for a non-corrodible structural 
steel at a “ competitive price” to abate. We are 
confident that such a material will some day be 
available, and it will be a matter for profound 
regret if the steel makers of this country with their 
great traditions as pioneers find themselves anti- 
cipated by those of another country. If that should 





happen, we would be forced to spend in royalties 





on foreign patents far more in the long run than 
will be expended upon the prosecution of the 
research. 


Art and Industry. 


Prince Greoree’s speech at the Royal Academy 
Banquet was redolent of the age. One is pre- 
disposed to think of Art as something apart, some- 
thing that flourishes in a finer atmosphere than that 
of Commerce, something that it is scandalous to 
subject to the publicity of the market-place. Even 
when Prince Albert founded the Science and Art 
Department, he must have felt that there was no 
incongruity in the cousinship, because the Science 
that he knew was the kind of science that Early 
Victorian ladies and gentlemen listened to in the 
Royal Institution and discussed over their tea in 
intellectual drawing-rooms. It was a thoroughly 
“genteel” science which drew its bombazine 
petticoats closer at the approach of Trade. Times 
have changed, indeed, when we may actually hear 
within the aura of sanctity which envelopes the 
Royal Academy the suggestion from Royal lips 
that Art may be used for the furtherance of 
Industry. That, as we say, is redolent of an age in 
which anything which does not put a rung in the 
ladder by which we may climb out of the trough of 
depression is counted little worth. Are we erring 
in thinking that in the centuries when the essence 
of Art was idealism, it would have appeared 
ridiculous, if not repugnant, to use it for trading 

, and that it is now neither because the 
debased realism of modern Art has brought it 
down to a plane at which the huckster may grasp 
at it ¢ t 

Yet if we turn from Art on its highest level, the 
art of the painter, sculptor, or architect, may we 
not claim that the works of the engineer have 
something in them that is always artistic, and 
that the more they possess of that quality, the 
better fitted they are for their destined purpose ¢ 
Consider, for example, the stream-lining of fast- 
moving vehicles, or the adjustment of curves and 
fillets so that the least strain may be imposed upon 
the parts of machines. Just as in the composition 
of all great pictures or sculptures, there resides 
something geometrical, something that gives that 
indispensable quality of balance and repose, may 
we not justly claim that the form and balance of a 
machine, which considerations of stresses, con- 
venience of operation, and economy of weight and 
space enforce, gives them an artistic quality ! 
The artist, if he be not a cubist, believes, with 
Hogarth, that the foundation of beauty is a flowing 
curve, changing by subtle graduations from one 
form to another. The beautiful experiments of 
Coker with polarised light have shown us that in 
engineering, too, the gently modified curve is 
necessary if we desire to exclude concentrated 
stresses, whilst every railway engineer knows full 
well the advantages of the transition curve on high- 
speed lines. Again, if we consider the teeth of 
wheels, we find that the search is continually for 
means of producing a curve of greater and greater 
accuracy ; of greater perfection, and therefore of 
greater beauty. We admit that many machines 
are frankly ugly ; as disobedient to the canons of 
beauty as much modern music. But we suggest 
that the ugliness belongs generally to early designs, 
and is thrown off as experience shows that the dis- 
cordant and inartistic features are really in- 
efficient. Need we point, as an example, to the 
crude designs of motor cars before they had thrown 
away the traditions of their horse-drawn forebears 
and had “found themselves”? We will not 
attempt to defend that old fallacy that every- 
thing which is suited for its purpose is inherently 
beautiful. When Sails was comparing his legs with 
Mr. Iles’ in Masefield’s “‘ Captain Margaret,”’ he 
concluded the argument with the assertion: “‘ My 
legs speak for themselves. You got no legs, Mr. 
Ties. You only got muscles. What a leg wants is 
pathos in the joints, like what I got.” Sails clearly 
felt that something more was wanted than mere 
serviceability. With the picture of many hideous 
bridges and machines, which yet serve their turn, 
before our eyes, we must agree with him. But, to 
look at the matter from another point of view, we 
do know that rarely if ever, does fitness for a set 
purpose require that a thing should be ugly; 
more often than not, the beautiful form will prove 
to be more effective than the ugly form. Unfor- 
tunately, it may cost more, and we are forced to 
tolerate the ugly structure, as we tolerate ugly 
houses, because we cannot afford to make them in 
the best possible, which is also the most beautiful, 
manner. 

When Prince George said at Burlington House 
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on Friday last, “One of the important problems 
before us to-day is to discover how art—by which 
[ mean the great potential artistic resources of 
this country—can best assist industry and the 
revival of trade,” he had, no doubt, in mind the 
intentional application of art to products which are 
manifestly subject to artistic design, such products 
as furniture, china, or glassware. But, we submit 
that we may fairly extend his words to include the 
products of the civil and the mechanical engineer. 
There can, we believe, be little or no doubt that a 
gracefully designed machine holds out an attrac- 
tion to the purchaser, be he technical or not, and- 
design has therefore a real market value. When we 
remember also that the grace of its form is, in fact, 
dictated by the nature of the stresses that it will be 
called upon to bear, we find a double reason for 
believing that Art and the Engineering Industry 
are not so far apart as those who rail against 
mechanisation would have us believe. 


The Production of Engineers. 


THE recognition of the engineer as one worthy 
of academic distinction is a development of com- 
paratively recent growth. When Macquorn 
Rankine was professor of engineering at Glasgow 
University he contended vigorously with the 
authorities on the point, but without immediate 
success. Certificates of Proficiency in Engineering 
Science were, even in 1872, all that he could offer 
his suecessful pupils. He was still denied his 
desire to see them “ capped ”’ with a degree. As 
is evident from the pass list published in our issue 
of May 10th, 1872, the number of students attend- 
ing his classes was small. ~Little more than half 
a dozen had completed their studies to the satisfac- 
tion of the Board of Examiners. Modern conditions 
are greatly different, as may be judged from the 
fact that in recent times Rankine’s old University 
has been turning out engineers at a rate of about 
two hundred a year. Engineers can no longer 
complain that they are accorded insufficient 
academic recognition. Regulations adopted some 
few years ago at Glasgow place within their reach 
the B.Se. degree in four different categories, 
namely, in three “honours” classes, and one 
ordinary class. Statistics show that each year 
about the same number of students obtain 
“ honours’’ degrees as “ordinary” degrees. 
Doubtlessly, there is food for much thought in 
this comparison. Over-production of engineers 
is already engaging the attention of educationists 
in France. Control of the output in this country 
seems to be equally desirable. The possibility 
of some regulation in this respect seems to be 
foreshadowed by the step taken by Glasgow 
University to deal with a similar situation in 
another department of learning. Only a limited 
number of students, it has been publicly announced, 
will be admitted in October of this year to the 
Faculty of Medicine. Reduction in the number 
of medical students would seem to be no more 
necessary than reduction in the number of science 
students, of whom the engineers form by far the 
greater proportion. On examination it is found 
that the numbers in the two Faculties at Glasgow 


Some Aspects of the Corrosion 
Problem.* 
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THe CorRROSION PROBLEM AS IT AFFECTS THE 
ENGINEER. 


CoRROSION can be defined as the “ destruction 
of materials as a result of chemical action.” At 
first sight, it might appear a matter involving less 
danger than the destruction of materials which 
results from purely mechanical causes, since chemical 
action is usually slow, whilst mechanical disruption 
sometimes occurs almost without warning. But 
it is to be noticed that one of the most dangerous 
situations arises when the mechanical and chemical 
agencies of destruction operate together. In the 
case of metallic materials, the damage caused by 
alternating stresses and chemically corrosive sub- 
stances acting simultaneously is enormously greater 
than the sum of the damage produced by the same 
agencies acting at different times. 

It is probable that the number of failures partly 
attributable to chemical influences is larger than is 
commonly suspected. No doubt in almost every 
fracture or rupture of metal, the immediate cause 
is mechanical failure; the tension or compression 
of some structural member has been excessive, or 
the pressure within some container has been greater 
than the material could withstand. But would the 
mechanical failure have occurred if the material 
had not previously been weakened by chemical 
action in the earlier part of its life ? Many authorities 
are convinced that some of the failures which the 
official verdict assigns to mechanical causes are really 
chemical in their origin. 

It should be noted that the disease of corrosion 
may be extremely insidious. It is not the conspicuous 
types of attack, leading to ugly stains of rust or other 
corrosion product, which are most weakening ; 
rather it is the kind of attack which penetrates 
inwards, usually along grain boundaries, leaving the 
surface in a state which gives no revelation of any- 
thing seriously wrong in the interior. Those familiar 
with corrosive atmospheres will probably have 
met with cases of bars of brass, or similar material, 
which have become so rotten that they can be broken 
in two between the fingers, although outwardly 
they show little alteration. And when fatigue 
strength is considered, the situation appears even 
more disconcerting. Some of the new special steels 
have wonderfully high fatigue strength when tested 
in & non-corrosive atmosphere. But if they are tested 
under corrosive conditions, they will fail at a much 
lower range of stress. It is probable, therefore, that 
it may not be safe to subject these materials to the 
conditions which the laboratory numbers seem to 
suggest as permissible. It cannot be a matter of 
indifference to the engineer to learn that the chemical 
action of water may reduce the fatigue limit of a 
material from 27 to 15 tons per square inch, or that 
dripping salt water over specimens of a material, 
which gives a fatigue limit of 17 tons per square inch 
when tested dry, may diminish this limit to 7-5 tons 
per square inch. 

The manner in which chemical failure is bound 
up with mechanical causes requires always to be 
borne in mind when any suggestion comes up for 
reducing the “‘ factor of safety.’’ The recent triumphs 
of mathematics may occasionally tempt engineers 
to reduce the dimensions of structural components ; 
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University are within half a dozen of being equal, 
From that fact we may legiti- 
mately expect that in the not distant future the 
unrestricted entrance of engineers to the University 
will be made the object of academic attention. 
Similar conditions exist at other centres of instruc- 
Compared with the years before the war 
there are, it would seem, approximately twice 
as many engineer students undergoing tuition at 
our universities and colleges. 
corresponding growth in the demand for engineers 
all would be well. Except in one or two special 
branches, however, the demand is actually less 
Naturally, we must approach 


at about 860 in each. 


If there had been a 


and not greater. 


this problem with an eye to the future rather than 
to the immediate situation. Complete confidence 
cannot, however, be reposed in the.assumption 
that within the lifetime of the students now in 
training the demand for engineers in this or any 
other country will rise to something like twice 
what it was in the days before the war. Elimination 
at the start of their training of those least fitted 
for the profession would certainly seem to be the 
most economical and satisfactory method of 
attacking the problems involved in the over- 
production of engineers. 








Ir is reported from Toulon that engineers who have 
been searching for some months for a subterranean water 
supply in that city have found traces of helium. This 
gas is now believed to be present in large quantities beneath 
the Mediterranean port. 





but in some cases where this would be justifiable 
if mechanical factors alone are considered, the reduc- 
tion may nevertheless cause an increase of peril 
from chemical forces, which are, in general, more 
apt to attack what is slender or flimsy rather than 
what is stout and rigid. Any liability to bending 
or oscillation, however harmless mechanically, 
increases the probability of the inception of attack, 
by cracking either the paint coats, the mill scale 
or the invisible skin which lies next to the metal. 
There are cases where the danger of corrosion may 
be almost absent in stout metal work, and yet may 
arise if the dimensions are seriously reduced, or 
even if the pitch of the rivets is unduly increased, 
The pressures caused by corrosion are quite consider- 
able ; experiments conducted in 1913 at the United 
States Bureau of Standards have indicated that the 
expansive force due to corrosion can exert @ pressure 
of over 1 ton per square inch. 


Causes OF CORROSION. 


It is sometimes stated that little is known as 
regards the causes of corrosion. Such statements 
are hardly true to-day. Qualitatively the general 
underlying principles are well understood, and 
research is rapidly being pushed forward into the 
quantitative aspect of metal wastage. Doubtless 
there is uncertainty on many important points 
and actual controversy on others. ut the extent 
of the common agreement regarding the basic 
mechanism of corrovion is far greater than was the 
case ten years ago, and the existence of divergent 
opinion on particular issues need not discourege 
the engineer from assimilating what is generally 


8. The Institution of Civil Engineers.—The thirty-eighth 
James Forrest Lecture (abridged), May 3rd. 


It is true that many features of the 
| corrosion problem, which are of immense importance 
to the engineer, still remain almost unexplored, and 
on almost the whole subject knowledge is incomplete, 
so that it is often exceedingly difficult to give advice 
on practical questions which arise. But the lines 
on which research is now proceeding are exceedingly 
hopeful, and, granted that the investigators receive 
encouragement, support, and, above all things, 
freedom from interruption, the gaps in our knowiedze 
will certainly be filled in. 

Although the information amassed is far from 
complete, the matter accumulated is sufficiently 
important to merit the attention of the engineer. 
It is therefore a little disconcerting still to find, in 
current engineering literature, seriously misleading 
statements on matters affecting the safety of metal- 
work. Even to-day it seems to be widely believed 
among engineers that no corrosion occurs except in 
the presence of acids, although actually one of the 
most intense types of local attack is_characteristic 
of liquids which are definitely alkaline. Even to-day 
it is often stated in engineering circles that pure 
metals are of necessity resistant to corrosion, although 
the most careful measurements—carried out by 
exceptionally accurate workers like Dr. W. H. J. 
Vernon and Dr. J. C. Hudson-—-have shown beyond 
doubt that, under certain conditions of exposure, 
highly pure material suffers as much as, and sometimes 
more than, the corresponding commercial material. 
Under immersed conditions, it is true, some minor 
constituents do accelerate corrosion, but others again 
reduce it, the effect of composition being usually 
much more marked in acid than in neutral liquids. 
Several brands of low carbon iron, which are being 
pushed commercially on the score of their “ purity,” 
have given disappointing results in the extensive 
atmospheric tests organised by the American Society 
for Testing Materials. Doubtless, there are some 
impurities in iron—like sulphur-——-which should almost 
always be regarded with suspicion, particularly since. 
apart from any specific effect, they may be a sign 
that the metal is physically unsound, for fissures o1 
cavities often constitute the starting places of intense 
corrosion. Doubtless also there are conditions where 
a “‘ pure ’ metal has an advantage over an “ impure ” 
one. But the reverse is also true. It appears unlikely 
that the practical troubles of corrosion will be over- 
come by the elimination of accidental impurities 
from metals, if only because the pure metals are 
usually deficient in mechanical strength. Rather 
the solution of the difficulties seems to lie either in the 
intentional introduction of constituents chosen to 
reduce the attack—the addition, for instance, of 
copper, or, better still, of chromium to iron—or, 
alternatively, in improved methods -of surface 
covering. 


Tuer Princreces oF CORROSION AND ITS PREVENTION. 


Although engineers frequently speak of the rust- 
ing of iron as ‘“ oxidation,” it should be remembered 
that rust is not formed by the direct union of iron and 
oxygen, but is a precipitate arising through secondary 
changes after a complicated electro-chemical process. 
The direct union of iron and oxygen will only trouble 
those engineers who have to deal with high tem- 
peratures. The product of the union is “ oxide- 
seale,”’ a material differing both in colour and texture 
from “‘ rust.” 

When a heavy metal is heated in air, combination 
with oxygen occurs readily, but the layer of oxide 
hinders access of oxygen to the unchanged metal 
below, so that the velocity of oxidation slows down. 
The thicker the oxide film becomes, the more slowly 
does the oxygen diffuse through it, and the rate of 
attack becomes continuously slower, so long as the 
scale develops no cracks. The details of the diffusion 
mechanism vary in different cases. On copper it 
appears that the oxygen diffuses through the scale 
inwards to meet the metal ; on iron, the recent work 
of Mr. Pfeil at Swansea suggests that the iron dis- 
solves in the scale and diffuses outwards to meet 
the oxygen. In both cases the rapidity of diffusion 
through solid oxide increases with the temperature, 
and thus a given scale thickness is reached enormously 
more quickly at high temperatures than at low ones ; 
according to the measurements of the Swiss physical 
chemist, Feitnecht, the time taken to reach a given 
seale thickness on copper exposed to oxygen is ten 
times as long at 850 deg. Cent. as at 1020 deg. Cent., 
under laboratory conditions. 
and peeling is likely to occur sooner or later, thus 
exposing fresh surfaces to oxidation. In general, 
cracking occurs more readily with thick films than 
thin films, and particularly readily under conditions 
of fluctuating temperatures. Consequently, at the 
colder places of a furnace or kiln, the rate of burning 
of the metal is unimportant ; but if at a certain spot 
a very high temperature is reached, the destruction 
of ordinary materials may be serious, especially if the 
temperature tends to fluctuate. To some extent the 
engineer may be able to help himself by arranging 
the design so as to avoid places where the metal ix 
intensely heated and simultaneously exposed to 
oxidising conditions. But the chemist or metallurgist 
can also help him by providing materials which yield 
an adherent and highly protective oxide. The ideal 
oxide is one which begins to obstruct diffusion whilst 
it is still very thin, thus minimising the chance of 
cracking. The presence of chromium or aluminium 
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in iron yields to @ particularly obstructive type of 
oxide film. Special iron alloys containing chromium 

-usually along with nickel—or aluminium, may be 
employed, which have value at high temperatures. 
Alternatively, the surface of the iron can be treated 
to give a surface leyer containing aluminium. 


ScALE AND OxIDE FruMs. 


Whilst high temperatures produce a scale thick 
enough to be “ recognised " as a definite layer, lower 
temperatures give an oxide film possessing a thickness 
comparable to the wave-length of light. Such films 
are responsible for the bright interference tints often 
seen on gently heated metal, tints which, when pro- 
duced on steel, have long been known as “ temper 
colours.”” The colour depends on the thickness, in 
accordance with optical principles, and the thickness 
depends both on the time and temperature of heating, 
but mainly on the latter, so that the toolmaker has 
long used the colour as a guide in regulating the tem- 
perature of the tempering process. Actually the full 
range of interference colours is much better obtained 
on lead or nickel, where the oxide is more ti t. 
It is possible to remove the oxide film from the 
metallic basis. In the case of lead, which happens 
to be liquid at the appropriate range of temperatures, 
the removal is purely mechanical ; but in the removal 
of oxide films from heat-tinted iron, steel, copper, 
and nickel it is necessary to undermine the skin by 
dissolving the metal below it chemically or electro- 
chemically ; the simplest of the methods used in the 
Cambridge researches for the removal of oxide films 
from iron consists in treatment with iodine solution, 
which dissolves the metallic iron and leaves the oxide 
unchanged. One of the lecturer’s colleagues, Mr. J 
Stockdale, has developed a technique for removing 
oxide films from metal on to glass: whilst another, 
Mr. 8. C. Britton, has adapted the process for transfers 
to cellophane. In several cases, notably nickel, the 
oxide films themselves still show colour after removal 
to the transparent basis. 

On passing to still lower temperatures we find that 
most metals can be exposed to air at temperatures 
below about 75 deg. Cent. without acquiring any tint ; 
but it is a mistake to think that no combination with 
oxygen occurs, Actually oxidation takes place, but 
the oxide layer never reaches the thickness needed for 
interference colours, since even when thinner than 
this limit the skin is capable, at low temperatures, of 
preventing oxygen molecules from reaching the metal 
below it. These ultra-thin films are invisible whilst in 
vptical contact with the metal, but when separated 
from it by the same undermining methods as are used 
to isolate the temper-colour films, they are found to be 
perfectly visible. Experiments based on film stripping 
have indicated that iron exposed to air at ordinary 
temperatures combines with, oxygen extremely 
quickly, although the process slows down before the 
film reaches visible thickness. The same conclusion 
was reached independently by an optical method in 
Professor Freundlich’s laboratory at Berlin, the result 
being published only a few months after the appear- 
ance of the Cambridge work. 

It was clear, however, that the exposure of iron or 
other metals to dry air causes no damage to the 
material. In some cases, indeed, the invisible film 
produced actually shields the metal from subsequent 
attack ; the apparent stability of aluminium—really 
one of the most reactive metals known, if tested under 
conditions where there is no film to protect it from 
attack-—is entirely due to the fact that this metal, in 
the ordinary form, coats itself automatically with a 
self-healing film of oxide. Here, again, the skin is 
invisible when in contact with the metal, but perfectly 
visible when removed from it. Unfortunately, the 
invisible film produced on iron by the action of air is 
of a less useful character; although impervious to 
oxygen molecules, it is easily pervious to many of the 
ions present in ordinary waters, particularly by the 
chlorine ion present in salt water ; under normal con- 
ditions it appears to be penetrated by the hydroxy] 
ion which is present in small quantities even in the 
purest water. Thus, although dry air causes no visible 

change on iron, the condensation of moisture upon it 
soon causes rust. Rusting may occur even in an 
unsaturated indoor’s atmosphere if particles of hygro- 
scopic dust settle upon the surface—a matter of some 
practical importance in connection with the storage 
of tools. 


CORROSION IN A LIQUID 


The mechanism of rusting is best studied on speci- 
mens of iron placed in liquid. Consider a plate of 
iron introduced in a vertical position into a solution of 
common salt-——sodium chloride—only the uppermost 
part of the plate being exposed to air. Now, before 
ever the metal enters the liquid an invisible oxide film 
will be present on the surface, even though the metal 
has previously been rendered bright by machining or 
grinding. This film, however, will not prevent the 
chlorine ions from gaining access to the metal at the 
places where the film is weakest. In general, the 
weakest places will be (a) the cut edges of the speci- 
mens, (6) any jagged points on the surface, (c) any 
ultra-microscopic fissures due to physical unsound- 
ness, and probably (d) the edges of certain types of 
inclusions. At each of these weak points, owing to 
the exposure of iron to the solution, the electrical 
potential is different to the places where the film is 
in a better state of repair, and an’ electrical current 


will flow between the weak point—as anode—and 
the film-covered part around—-as cathode. At the 
weak spot the iron suffers anodic attack, giving rise 
to soluble ferrous chloride; at the area around the 
cathodic product is caustic soda—sodium hydroxide— 
the cathodic reaction, however, demands a constant 
supply of dissolved oxygen, in the absence of which 
the short-circuited electric battery will ‘ polarise ” 
and the current will cease to flow. Where the ferrous 
chloride and the sodium hydroxide meet they will 
interact and produce ferrous hydroxide, which in the 
a of oxygen will interact to give brown 

ydrated ferric oxide, or, if the supply of oxygen is 
insufficient green hydrated ferroso-ferric oxide ; under 
some conditions the black anhydrous ferroso-ferric 
oxide willappear. All these bodies are highly insoluble 
and appear in the solid form; the mixture of iron 
oxides—usually hydrated—is ‘commonly called 
“rust ;"’ it may be yellow, brown, red, green, or 
black, according to the conditions. It is thus clear 
that oxygen is needed for the rusting of iron, and that 
the final product is a mixture of oxides—usually 
hydrated—the action, however, is not a direct union 
of oxygen with iron, but a rather complex electro- 
chemical process. And the reason why this indirect 
electro-chemical mechanism can produce damage, 
whereas the direct union of iron and oxygen produces 
no damage—at low temperatures—is quite clear. The 
direct union of oxygen with iron must necessarily 
produce an oxide film in situ, which will prevent 
further combination ; the indirect electro-chemical 
process yields the oxide as a precipitate caused by the 
interaction of the primary products, both of which are 
freely soluble in water. This precipitate will cause 
no obstruction to the rusting process, provided that 
the precipitation does not occur in physical contact 
with the metal. That is the only reason why low- 
temperature corrosion follows a complicated electro- 
chemical course. In cases where direct combination 
would lead to a soluble product, which will not 
obstruct further action, direct combination is actually 
met with. For instance, in the attack upon iron by a 
solution of iodine the corrosion reaction appears to be 
a simple combination of iron and iodine to give a 
solution of iron iodide; no electric currents are 
involved. 

Even the electro-chemical attack upon iron will 
cease if the hydrated iron oxide is precipitated in 
very close contact with the metal—that is, within 
range of molecular attractive forces. On the vertical 
iron sheet in salt water, already referred to, the 
caustic soda—-the production of which requires 
oxygen—is formed in excess near the water line, where 
the oxygen can be replenished freely. Thus, any 
ferrous chloride which is produced at weak points in 
the upper part of the specimen is converted into 
hydrated iron oxide whilst still very close to the 
metal, and the product will consequently be pro- 
tective. Near the water line the precipitation will 
usually occur so close to the metal that the product 
is invisible, whilst a little further down the precipita- 
tion occurs at a rather greater distance and the film 
of hydrated ferric oxide may become thick enough 
to give beautiful interference tints, Thus an attack 
which commences over this region rapidly “ stifles °’ 
itself, and the iron remains quite unchanged in 
appearance, except in the part where interference 
tints-appear. Even at that part there is no etching 
of the surface, Still lower down, however, where the 
supply of oxygen is poor, the ferrous chloride is not 
precipitated until it has travelled some distance from 
the metal, and over this part the attack develops 
freely, extending outwards from the original weak 
points. Finally, a state of affairs is reached in which 
there is @ completely uncorroded area near the water 
line, and @ deeply corroded area below, usually reach- 
ing its highest point along the cut edges. Sodium 
hydroxide is produced at the cathodic area near the 
water line, where alkali is in excess, and ferrous 
chloride at the anodic region further down. They 
meet far away from the metal to yield a precipitate 
of loose flocoulent rust which settles to the floor of 
the containing vessel, whilst along the line separating 
the etched and unetched areas appears a wall of 
membranous rust extending out at right angles to the 
metallic surface. 

The curious feature of the situation is that although 
oxygen is needed for the corrosion process, there is no 
perceptible attack over the zone nearest the water 
line, and the corrosion actually occurs at places less 
accessible to oxygen. This apparent paradox is 
easily understood when we remember that the aerated 
region must necessarily be the cathode of the cell, 
and the corrosion produced by the current will be at 
the anodic region, which is that part relatively in- 
accessible to oxygen. Although the explanation may 
seem complicated, I would venture to claim that it is 
not a theory, but rather a series of facts experimentally 
verified at every step. The invisible film has been 
isolated from the metal and made visible. It has also 
been detected optically whilst still on the metal. 
The variations of potential caused by variations in 
the state of repair at the “aerated” and “ un- 
aerated ” places have been measured on a potentio- 
meter, whilst the current generated has been measured 
on an ammeter and found to account quantitatively 
for the corrosion actually produced. Finally, the 
immediate cathodic and anodic products have been 
identified by simple chemical tests, and their inter- 
action to give rust has been witnessed directly. 








ProrectTion o¥ Ikon AND STEEL. 


If it is desired to protect ordinary steel from 
ordinary water, the water may be treated not with 
oxygen, which has a limited solubility, but with a 
more soluble oxidising agent, such as potassium 
or sodium chromate; steel can remain bright in a 
solution of potassium chromate indefinitely, without 
any production of rust, even when the water is 
stagnant. Chromates are being used by chemical 
engineers in America for the treatment of waters 
which have to pass through steel cooling jackets. 
In dosing a water with chromate to prevent corrosion 
it must be remembered that a high concentration 
of chromate is naturally required if chlorides also 
are present in the water, owing to the high penetrating 
power of chlorine ions. If, in a chloride water, the 
chromate addition is insufficient, the attack, although 
prevented altogether over a large part of the surface, 
is concentrated on a few small points, and is thus 
more intense than if it were widely spread out. 
Half-hearted water treatment may thus convert 
comparatively harmless general corrosion into dan 
gerous pitting. 

The protective oxide film responsible for the 
immunity of iron placed in a chromate solution is 
invisible whilst in contact with the brightly reflecting 
surface; it becomes quite visible when removed 
from the metallic basic, for instance, by the iodine 
method referred to above. 

Another inhibitor, which can be added to water 
to prevent the rusting of iron placed in it, is sodium 
hydroxide—caustic soda. Unfortunately, the presence 
of free sodium hydroxide in boilers is the cause of 
the serious trouble known as “ caustic embrittle- 
ment,”” a form of intergranular attack which occurs 
at places where the metal is stressed. 

Another way of preventing corrosion is to use 
an iron alloy containing chromium. It has already 
been stated that chromium gives rise to films having 
a protective character when very thin. The protective 
skin from stainless steel containing 13 per cent. of 
chromium has been isolated, although it is less easy 
to obtain free from metal than the skin on ** passive ” 
pure iron. There is no doubt that the apparently 
inert character of this material is due to the skin, 
since recent measurements of the velocity of attack 
upon stainless steel in the film-free condition, carried 
out by Messrs. Forrest, Roethelli and Brown at the 
Massachusetts Institute of Technology, have shown 
that the initial velocity of attack upon stainless 
steel is almost the same as that upon ordinary steel, 
although the rate of attack soon slows down in the 
case of the stainless material. 

In contrast to the method of protecting steel 

by adding an oxidising agent as a film repairer, the 
opposite method has also been employed, namely, 
to remove dissolved oxygen altogether. This plan 
is often adopted for boiler water treatment, but 
it still leaves the possibility of corrosion of the 
hydrogen-evolution type, the iron displacing hydrogen 
ions from the water—just as occurs when iron is 
placed in dilute sulphuric acid, although more slowly. 
Actually, the steam from a boiler does usually 
contain some hydrogen, and, under some conditions, 
this form of attack may become serious ; for instance, 
if the water contains calcium or magnesium salts, 
which give rise to an acid reaction through hydrolysis 
at high temperatures, considerable corrosion may 
occur, even in the absence of oxygen. 
In strange contrast stands the protective influence 
of certain calcium and magnesium compounds at 
low temperatures. Calcium carbonate is hardly 
soluble in pure water, but if carbonic acid is also 
present, it is dissolved as a fairly soluble, but rather 
unstable, bicarbonate. Many natural waters contain 
both carbonic acid and calcium carbonate. If the 
water is “saturated"’ with calcium carbonate— 
e., if the water is in such a state that it will dissolve 
no more calcium carbonate when run through a 
bed of limestone—then the water will usually be 
found to produce no very serious attack when run 
through an iron pipe. For when any attack com- 
mences, the extra alkali produced by the cathodic 
reaction will at once cause the precipitation of calcium 
carbonate close to the metallic surface; this film 
may have a considerable obstructive effect on the 
corrosion process, although the protective action 
varies considerably with the physical character of 
the calcium carbonate, as indicated by the recent 
work of Haase in Germany, and the question is com- 
plicated by the fact that the calcium compounds 
often interact with iron compounds to produce a 
mixed deposit which may be referred to as “ chalky 
rust ’ or “ rusty chalk.” If, on the other hand, the 
water under consideration contains at the commence - 
ment an excess of free carbonic acid, which will 
prevent or at least delay the precipitation of caleitum 
carbonate, corrosion will continue, If just sufficient 
alkali is added to neutralise this excess carbonic 
acid, the water becomes relatively non-corrosive ; 
the objection to the carbonic acid is not that it is 
an exceptionally corrosive substance, but that it 
prevents the deposit which would otherwise cause 
corrosion to stifle itself. 


PiTtTmna, 


In selecting materials and prescribing water treat- 
ment, it should never be forgotten that what the 
engineer fears mainly is, not general corrosion, but 
localised attack or pitting. This logically stands 
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midway between general corrosion and complete 
immunity. The possibilities can conveniently be 
tabulated as follows : 

Attack from no Attack from few 
centres ; +.¢., centres ; 1.¢., 
IMMUNITY. PITTING. 

Even if pitting leads to a smaller total destruction 
of metal than general corrosion, it will certainly 
cause more rapid perforation, and usually greater 
weakening. It is possible to classify the different 
factors according as they tend to produce a shift 
to the right or to the left. No doubt, generalisation 
is a little dangerous, and exceptions are known ; 
there is, moreover, uncertainty on some points. 
However, as far as is at present known, the classifica- 
tion should be as follows :— 

(a) Factors which Produce a Shift from Left to 

Right, Altering Immunity to Pitting and Finally to 

General Corrosion : 


Attack from many 
centres ; #.¢., 
GENERAL CORROSION, 


A second phase in the metal—e.g., carbide in 
steel. 

An irregular surface—especially jagged edges, 
deep scour-marks, and cavities in the metal. 

Chlorides—or, to a lesser extent, sulphates- 
in the solution. 

An acid reaction in the liquid. 

Stagnant conditions—causing oxygen to be 
more deficient at some points than others. 

(b) Factors which Produce a Shift from Right to 
Left, Replacing General Corrosion by Pitting and 
Finally by Immunity :- 

Purity and uniformity in the metal. 

A smooth surface. 

Chromates, phosphates or similar inhibitive 
chemicals in the liquid. 

An alkaline reaction in the liquid. 

Rapid movement in the liquid—giving nearly 
uniform oxygen concentration. 

(To be continued.) 








SIXTY YEARS AGO. 


Our issue of May 10th, 1872, opened with a review of a 
book, *‘ How to Make Money by Patents,”’ by Mr. Charles 
Barlow, himself a patent agent. We had some advice 
of our own to offer on the subject. ‘“* If you can invent for 
manufacturers,’ we said, ““do so; but if your inventive 
mind runs upon artillery, rifles, arms, weapons, or any- 
thing else for the service of her Majesty’s public depart- 
ments, put your inventions in your desks and forget about 
them.’’ Further on in the same issue we reported at some 
length a paper read before the Royal Society by Mr. R. H. 
Scott and Mr. W. Galloway, entitled ‘“ The Connection 
between Explosions in Collieries and Weather.” This 
paper probably constituted the first public pronounce- 
ment of the view, now commonly held, that a fall in baro- 
metric pressure and not a rise is to be regarded as pro- 
moting the liberation of fire-damp in mines and the possi- 
bility of explosions. The authors dealt very fully with the 
subject and discussed the effect, not only of changes of 
barometric pressure, but also of changes in the temperature 
and humidity of the atmospheric air. Next there came a 
report of a meeting of the Society of Telegraph Engineers 

now the Institution of Electrical Engineers—at which a 
paper on “ Military Telegraphy ’’ was read by Captain 
E. D. Maleolm, R.E. One speaker in the discussion, Mr. 
V. Chauvin, stated that he had been in service with the 
Prussian Army before Paris and explained the manner in 
which the invaders had protected their elaborate system 
of telegraph wires from damage. The method consisted of 
‘interesting the inhabitants in the maintenance of the 
lines *’ by the simple process of fining them 40,000f. to 
50,000f. in the event of their being damaged. Of our 
leading articles the first was devoted to the processes 
involved in converting -pig iron into puddled bar. The 
principal aspect of the subject which we discussed was the 
effect of introducing various “‘ physicks ”’ into the puddling 
furnace, such as compounds containing chlorine, bromine, 
iodine, or fluorine. There had been many proposals and 
tests of that nature made in recent years without, however, 
the attainment of much success. Our second leader dealt 
with the progress of the Ordnance Survey. The position, 
it seems, was not wholly satisfactory. The only complete 
map of England and Wales then existing was on the scale 
of an inch to a mile and was for many purposes useless. 
The Survey was begun towards the close of the eighteenth 
century by the Board of Ordnance, but within the pre- 
ceding two years it had been transferred to the control of 
the Office of Works. It was still being conducted by four 
survey companies of the Royal Engineers, aided by a 
number of civilian assistants. 
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A Draw-Cut Shaping Machine. 


THE machine tool illustrated herewith is a 48in. draw-cut 
shaper, which has been recently produced for Russia by 
the Butler Machine Tool Company, Ltd., of Halifax. It 
has been especially designed for machining the flat pole 
seatings inside the yokes of electric motors—particularly 
traction motors—but can readily be adapted for other work 
requiring the services of a draw-cut shaper. 

In order to suit the dimensions of different types and 
sizes of motor yoke, the machine is provided with an 
elevating table which can be set at any distance between 
24in. and 38in. from the ram. This table can be elevated 
either by means of a hand wheel or through the agency 
of a 2 horse-power motor and is locked in position by the 
movement of a lever at the front end of the machine. The 
elevating screws are three in number, two being situated at 
the front end of the table and one at the rear end. Two 
trunnions are mounted on the table, and between them the 
motor yoke to be machined is bolted. The rear trunnion 
is fixed to the table, and at its back there is an adjustable 











END VIEW SHOWING INDEX RING 


taper strip through which the reaction of the draw-cut 
is transmitted to the main bed of the machine. The front 
trunnion can be adjusted along the length of the table to 
suit the size of the yoke being machined. After one seating 
has been machined the trunnions are revolved by means of 
@ worm and worm wheel to bring the next pole or interpole 
seating into position. As shown in the end view, a large 
index ring is provided on the front trunnion to facilitate 
the setting of the work. The stroke of the tool can be 
varied up to 52in. and seatings up to 48in. long can be 
machined. 

The depth of the cut is applied at the tool-box, vertical 


| feed to the table having been omitted in order to promote 


rigidity. The tool-box is secured to a ram of high tensile 
forged steel, 7}in. square, and bored throughout its length. 
A large roller bearing mounted at the front of the ram slide 
takes the upward thrust of the cut and is claimed greatly 
to promote the efficient working of the machine. On the 
underside of the ram rack teeth cut from the solid engage 
with a pinion driven by a 15 H.P. reversing motor mounted 
on @ bracket at the rear end of the machine. The motor is 
of the Butler “forced field” type. The length of stroke 
of the ram is set by means of a large dial which operates 
a reversing switch. On the cutting stroke the ram has a 





speed which may be varied from 15ft. to 40ft. per minute, 


while on the return stroke its speed may be from 40ft. to 
60ft. per minute. The speed is set from a control panel 
A portable pendant switch with five push buttons governs 
the operation of the machine. Two of these buttons control 
the starting and stopping of the 2 H.P. table elevating 
motor and three govern the main driving motor and give 
starting, stopping, and inching movements. 

Horizontal feed to the tool saddle is applied in the 
manner characteristic of a planing machine and operates 
through a large friction disc, its amount being varied by 
means of a slotted disc on the side of the machine. The 
saddle can be given a maximum traverse of 18in. The 
front bearing of the saddle has a width of 4ft. All the 
controls are arranged at the front end of the machine, and 
from one station the feed can be started, stopped, or 
reversed, the saddle can be adjusted by hand, the table 
elevated and locked, and the trunnions rotated and 
indexed. The machine is lubricated by means of two 
“* one-shot ” pumps, one of which serves the saddle and 
the other the bed. 








Government Interest in the Steel 
Industry. 


Ar the first annual luncheon of the British Steelwork 
Association at the Hotel Victoria on Friday, April 29th, 
Major John Colville, Secretary of the Department of 
Overseas Trade, delivered the following address :— 

As one associated with the steel industry, I used to 
think that United Kingdom Governments have taken 
less interest in this industry than foreign Governments 
in theirs, as no protection has been afforded till now. 
Nevertheless, as a Member of the Government, I am dis 
posed to say that the Government of the United Kingdom 
has long taken an interest in the iron and steel industry 
which, of course, is one of the principal industries of the 
country. The formation of the National Federation itself 
was the outcome of a suggestion by a committee of the 
industry convened by the Government to consider in what 
ways the industry could be assisted. 

Another form of assistance was the establishment 
of the Steel Structures Research Committee in 1929 under 
the egis of the Department of Scientific and Industrial 
Research. The first report of this Research Committee 
has just been issued, and will be referred to later. 

A third item of assistance by the Government is with 
regard to the British Standards Institution. This Institu- 
tion now receives a substantial grant from public funds, 
and has been assisted in other ways, notably by efforts 
to secure Imperial Standardisation through the delibera- 
tions of the last two Imperial Conferences. 

Finally, an important service has been rendered to 
the industry by releasing Mr. Kavanagh, who was our 
Commercial Secretary at Berlin, so that he could become 
the energetic director of this Association. 

I have followed with interest the work of the British 


| Steelwork Association and have no hesitation in saying 
| that it is proving, and will yet prove, to be a valuable 


ally to the British steel industry. 
PosrTion oF THE INDUSTRY. 


It cannot be denied that the iron and steel industry 
finds itself to-day in a difficult position. Moreover, these 


| circumstances are not peculiar to the United Kingdom ; 


the iron and steel industry in all the principal manufac- 
turing countries shows the same depressing features, 
namely, lack of adequate demand, low production, 
uneconomic in relation to the productive capacity, low 
prices obtained for output, commercial trading loss, and 
shrinkage of capital assets. 

Owing to a great deal of uninformed criticism it is 
necessary to refute the current idea that the iron and 
steel industry of the United are 39 is not efficient. 
The various committees, including the Balfour Committee. 
which have examined this industry, have found little 
support for this charge. 

The explanation is, as the Balfour Committee reported, 
that the conditions under which the United Kingdom 


| iron and steel industry operates are not parallel to the 


conditions in other countries, and therefore, the usual 
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cry that our industry should adopt similar methods to 
those on the Continent, or in the United States, is not 
based on a complete knowledge of the facts. 

In this country we have a number of ore deposits of 
widely differing character. The same sort of difference 
applies to the coal which we use in even greater quantity 
than the ore. Our industry has, therefore, developed 
local characteristics which cannot be brushed aside. 
Mass production methods, which have probably been 
overdone in other countries, are not altogether applicable 
to conditions in the United Kingdom. 

This essential difference in the conditions ruling in the 
United Kingdom and in the other iron and steel-producing 
countries is at once our strength and our weakness. It 
explains why we led the world in technical invention, and 


why we are, even to-day, celebrated for making a wide | 


range of varieties of steel, and also why we were passed 
in the race for quantity production by other countries. 


In the nineteenth century we were the world’s laboratory | 
To-day, we still maintain our place | 
among the leaders of scientific achievement in the control | 


in iron and steel. 


of steel production. 

This does not necessarily mean 
it is in many respects very good, but there is room for 
improvement. Of recent years we have not been able to 
find the money for improvement. 
to earn their depreciation let alone provide for new 
developments ; but under the influence of recent events 
we hope that money will once more flow into the industry 
for capital expenditure. 

The tariff on steel which has been recently announced 
will reduce foreign imports and bring new hope to the 
industry in this country. I do not believe the. critics who 
say that it will produce slackness and inefficiency. Every 
other country which has a steel industry has built it 
up by protecting its home market and has wondered that 
Great Britain allowed steel to be freely imported, made 
under wage conditions that are much lower than those 
obtaining here. Our quality is not in question. Our 


price more often is, but the key to the position is produc- | 


tion, and I believe, that, given a fair opportunity, the 
British makers will show their ability to produce at 
competitive prices when allowance is made for the wage 
levels and overhead charges in foreign countries. 


How TRADE MIGHT BE IMPROVED. 


There are several ways in which trade could be developed 
of which a few may be mentioned. One of the most 
important is to secure the adoption of British standards 
wherever possible. Trade will follow the standard rather 
than the flag. The example of the Government and of 
public authorities like the London County Council may 
be quoted in this respect. This leads to the principal 
object of the gathering to-day. New standards have been 
worked out especially for use in building construction. 
The possibilities of the extended use of steel in this sphere 
are so great that it would be idle to suggest a limit. Our 
great difficulty in the past has been the wide variety of 
building regulations of local authorities. It is found, for 
example, that in such matters as floor loads and wind 
pressure allowances, and in the clauses governing the 
proportioning of members, there is a wide divergence of 
opinion. The report of the Research Committee lays 
down a recommended code of practice governing the 
general use of structural steel for buildings. The Ministry 
of Health will promulgate this code amongst the public 
authorities at home, and it is hoped that in conjunction 
with the economies which are to be expected in manufac- 
ture, the adoption of this code and these standards will, 
in a short time, be widespread. 

It is hoped that similar action will take place in overseas 
countries, particularly within the Empire. The develop- 
ment of inter-I[mperial trade has definitely been hindered 
by the lack of a uniform standard within the British 
Empire. 


I referred earlier to the British Standards Institution. | 


The British Standards Institution has recently revised 
the list of standard rolled steel sections. It has been 
estimated that the previous reduction in the number of 
standard sections to 113 effected a saving of 5s. per ton 
in manufacture, or approximately a total of £1,000,000 
per annum. The latest revision has reduced the number 
of sections to eighty-one, which should secure further 
economies. The new list of channels provides a good 
example of rationalisation of rolling practice, inasmuch 
as it gives forty-one channels which can be made by the 
use of only twenty different sets of rolls, effecting consider- 
able economies in production and also obviating a good 
deal of delay caused by too frequent changing of rolls. 

As may have been realised from recent communication 
to the Press, the iron and steel industry is to be strongly 
represented by industrial advisers appointed by the 
Government at the Imperial Conference at Ottawa this 
year. This will provide an excellent opportunity for 
securing the wide adoption of the new code and the new 
standards throughout the Empire. The extensive use 
of the British mark for structural steel is a further direction 
in which sales throughout the Empire can be stimulated. 
Amongst the work to be done at Ottawa there will be 
nothing which will do more to promote the trade of the 
Empire than the steps to be taken to secure inter-Imperial 
Standardisation. 

The Department 
British goods in overseas markets. I 
industry to take full advantage of it. 

The Department’s concern is with the export trade of 
structural steel, and it knows only too well what depressing 
reading the reports from its overseas officers on this subject 
make. Every contribution to the efficiency of the industry, 
every sign that its recuperative capacity is unimpaired 
is, therefore, of great encouragement to the Department 
in its work. We know only too well that in the great 
bulk of its production the steel industry has been hope- 
lessly handicapped. The first step towards increased 
competitive power abroad is an assured home market. 
A golfer cannot drive a long ball if he is standing on 
insecure ground. We must, similarly, be secure in our 
home markets before we can hope to develop our overseas 
trade. With this knowledge the Department is watching 
with the closest interest and attention the developments 
in the industry, in the rationalisation of its processes, 
in its central selling organisation for export, the British 


of Overseas Trade exists to help 
urge the steel 


that the technical | 
equipment of the United Kingdom industry is perfect ; | 


Plants have been unable | 


| 
| 


Steel Export Association, and in its centralised propaganda 
as represented in the work of the British Steelwork 


Association. 








A New Pump for Low-Pressure 
Steam Heating Systems. 


| ‘Tae method of heating a building by means of low- 
| pressure steam is coming into considerable favour in this 








| country. When the ordinary system is used the steam 
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functions. The apparatus consists of a cast iron tank 
divided internally into a number of chambers, upon the 
side of which are mounted two pumps. The impellers of 
the pumps are mounted in tandem upon the same shaft, 
and an electric motor carried upon a bracket attached to 
the top of the tank drives them through a flexible coupling. 
The air, steam, and water from the heating pipes of the 
building enter the tank through branches at its sides. 
There are two branches, one on each side, one of which may 
be blanked off if it is not required. Before passing out of 
the small chamber it has now entered the mixture must 
find its way through a removable strainer capable of with- 
holding scale, bits of jointing material, &c., likely to be 
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condenses in the radiators and pipes at a temperature 
exceeding 212 deg. Fah., and flies, dust, and dirt falling 
upon the hot surfaces tend to be “ cooked "’ and frequently 
give rise to disagreeable and unhygienic odours. By 
arranging that a slight degree of vacuum shall be main- 
tained in the steam passages the low-pressure steam heating 
system brings the condensing temperature below 190 deg. 
Fah. In addition, owing to the fact that the passages 
are partly evacuated, steam may be raised in the boilers 
at a lower pressure, in the neighbourhood of 5 Ib. or 10 Ib. 

















Low-PrREssuRE STEAM HEATING PUMP 


per square inch, with a consequent reduction both in the 
price of the boiler and of the risk—not very grave in any 
case—of explosion. 


the provision of means of maintaining the vacuum in the 


returning it either to a feed tank or directly into the 
boilers. The engravings on this 


designed and constructed by the ometer Engineering 








The application of the system, however, necessitates | 
heating spaces and of removing the condensed steam and 
| it is ventilated by a fan from the top downwards. 
age illustrate a pump | 


Company, Ltd., of Reading, to perform the required ' 
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LOoW-PRESSURE STEAM HEATING PUMP 


loose in the heating system, which might choke the pumps 
or adversely affect their working. A combination gauge 
is also fitted at this point, indicating the degree of vacuum 
or pressure maintained in the apparatus. After passing 
the filter, the water falls to the bottom of the tank, the 
amount contained in this reservoir being shown by a 
water gauge glass. It is removed by the centrifugal water 
pump, which is capable of pumping it direct into a boiler 
working at a pressure of 10 lb. per square inch. This 
pump is mounted near the bottom of the tank and below 
the exhauster. The water gains access to it through a 


| funnel-shaped casting and enters the impeller from below. 


From the suction side of the pump it can rise vid holes 
bored through the boss of the impeller into the body of the 
exhauster. Any air that collects at this point is also free 
to rise into the exhauster, so that the water pump cannot 
be choked. 

The exhauster is of the rotary water ring type, similar 
to that fitted to the firm's bilge pumps and described and 
illustrated in a Supplement to our issue of September | 1th 
last year, on the occasion of the last Shipping and 
Machinery Exhibition at Olympia. It consists essentially 
of an impeller fitted with a number of radial vanes which 
rotates on an axis excentrically placed with regard to the 
casing. The tips of the radial vanes do not touch the 
casing at any point, the intervening space being filled by a 
ring of water. The ports are so arranged that a positive 
pumping action takes place so long as the water content 
of the exhauster is maintained. Any excess water passes 
out of the delivery passage with the air. The exhauster 
draws air from the top of the main tank and discharges it, 
together with the excess water, into a secondary chamber. 
The air escapes from this chamber through an air dis- 
charge non-return valve. The water collects until there 
is sufficient in the chamber to raise a float and open a valve, 
which allows it to be returned to the main tank. In this 
way a continual supply of water can be circulated through 
the exhauster, while at the same time the main tank is 
effectually sealed against air leakage. 

Both the exhauster and the water pump are made of gun- 
metal throughout, the casing in each case being split upon 
the axial centre line. The water pump is so constructed 
that the delivery branch is a part of that portion of the 
casing bolted to the tank. Thus the front cover can be 
removed and the pump dismantled or inspected without 
it being necessary to break any pipe joints. A combined 
journal and thrust bearing carrying the weight of the pump 
impellers is supported in a bracket attached to the upper 
part of the tank. The housing of the bearing is capable of 
vertical adjustment, so that the two impellers can be 
brought into the correct position relative to the pump 
casings. This adjustment can, if necessary, be made while 
the pumps are in operation. The one stuffing-box on the 
spindle is water sealed through an internal passage in the 
pump casing. 

The size of the outfit and the power of the motor depend, 
of course, upon the area of direct radiation included in the 
heating system. A 2 H.P. motor is sufficient for 8000 


| square feet, while for 40,000 square feet a 5 H.P. motor is 


required. In order to prevent any chance of the motor 
overheating as a result of the conduction of heat from the 
tank or by reason of hot air rising from the pumps — 
The 
generally neat appearance of the apparatus and the small 
floor space and low headroom occupied can be judged from 
the photograph reproduced on this page. 
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Letters to the Editor. 
We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


FILM LUBRICATION OF JOURNALS. 


Sin,—-Your leader of April 29th on this subject is a 
fair statement of the prevalent ideas about bearings. 
Beauchamp Tower's dictum—that with film lubrication 
* the wear takes place in the oil and not on the metal ”’— 
is most apposite and should never be lost sight of in design 
and operation. 

You say that “ even with a bearing specifically designed 
presumably a Michell pivoted-pad journal bearing 
film lubrication is not established at once. A period of 
ordinary or greasy lubrication precedes the formation of 
the film, and that period, brief as it is, must be passed 

through without damage.” 

Now, as the ring of pivoted pads is bored out to the 
diametral clearance, it is obvious that when the shaft is 
standing, thin tapered films are retained on each side of 
the vertical centre, and as film lubrication is established 
at a peripheral speed of about 6ft. per minute, the forma- 
tion of the essential carrying film is practically instan- 
taneous, and this accounts for the entire absence of wear. 
Once the shaft is revolving at full speed, the loaded film 
thickens and the shaft centres itself in the ring of tapered 
films provided by the multiple pads. The direction of 
the resultant load is then immaterial and it does not 
matter whether the load is steady or intermittent, which 
brings me to the next objection raised, viz., that ‘‘ the 
employment of a cap in a film-lubricated bearing is beset 
with difficulties.” 

But why and wherefore ? I have had e longer experience 
than anyone of this type of bearing, and the cap never 
presented any difficulty. The first experimental Michell 
journal bearing, 12in. diameter by 2in. long, had a cap 
which was much more than the usual cap, for it formed 
the top jaw of a pair of “ nut crackers,” see figure. We 
had run this bearing for the Admiralty loaded to 900 lb. 
per square inch at- 1300 r.p.m. for long periods, when it 
was desired to adjust the scale pan. The weighted end 
of the lever was being lifted, but the rope sling broke 
and the load dropped about a foot. I immediately stopped 
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TEST® OF, MICHELL BEARING 

the motor, although everything continued to run merrily, 
and on examining the bearing not the slightest damage 
vould be detected, so we just carried on. 

Again, it is stated that film lubrication ‘ would appear 
to be out of the question for rapidly varying and reciprocat- 
ing loads.’ It is true that so far the chief field of utility 
for Michell journal bearings has been in steady running 
turbo and hydro-electric machinery, apart from marine 
tunnel bearings, as in the “‘ Empress of Britain,’’ described 
in Tue Enorvezr of May 8th last year; but, in view of | 
the occurrence noted above, several cases of turbine | 
‘“ stripping ’’ and consequent heavy vibration after which 
the bearings proved to be intact, and the following severe | 
test, there is no ground for apprehension. 

At the instance of the Air Ministry, an aero-engine 
big-end was fitted with six pivoted pads. It was 3in. 
diameter by 3in. long, and was run at 3300 r.p.m. loaded 
to 3000 lb. per square inch, on the projected area. After 
thirty hours it was dismantled and examined. The bearing 
surfaces were perfect and the only “ wear’’ that could 
be detected was a slight crushing at the line contact on 
the back of the pads due to “ hammering.’ The same 
effect was observed with a set of 10in. main axle bearings 
im an express goods locomotive after 80,000 miles. 

I am in entire agreement with you as regards the advan- 
tages of ball and roller bearings in road vehicles, and for 
comparatively light loads and moderate speeds. Also, 
that there is a huge field for the employment of plain 
brasses and plain journals whether “‘ bedded” or other- 
wise, and that axial oil reservoirs or bassins, as shown in 
standard text-books for the last half-century, are desirable. 
But at the risk of repeating myself ad nauseum, I submit 
that the completely film-lubricated journal bearing, pro- 
vided by a complete ring of automatically pivoting 
pads, has completely solved the problem of wear and 
undue friction. J. Hamruron Greson. 
Westminster, S.W. 1, May 2nd. 


Sin, -We have perused the article in your current issue 
on the above subject with great interest. 

We may say that we consider we have provided for the 
film lubrication as described in your article, by means of 
our new bearing, illustrated by the accompanying sketch. 

In this form of bearing part of the bearing surface of the 
bushing is actually cut away, so as to form a series of 
inclined planes round the inside of the bearing and running 
through the whole length of bearing except for a short 
length of close-fitting collar at each end, which is provided 
to keep out the dust and to retain the lubricant. These 
that is, facing in each 





inclined planes are made double- 


direction of revolution—so that they will function in 
| whichever direction the wheel is running. 
| There are usually six series of these double inclined 
| planes in a bearing. All the series are connected together 
| by a groove at each end of the bearing just inside the 
| collar, These grooves are filled with oil or other lubricant 
| and supply lubricant to the inclined planes, whilst in 
another form a hole is drilled up the centre of the spindle, 
| with one or more transverse holes connecting the main 
central hole with the outside of the spindle and thus to the 
| inside of the bearing. A Stauffer lubricator, usually of a 
| spring or compressed air type, or wick feed, is provided at 
| the outer end of the spindle and thus keeps the bearing 
constantly supplied with lubricant in the ordinary manner. 
The action of this bearing is as follows :—Consider the 
action of any one of these bearing surfaces and assume 
that the weight of the load is upon it. After this bearing 
has travelled a certain distance around the spindle it will 


| 





FILM LUBRICATION BEARING 


have its film of lubricant squeezed out owing to the 
pressure upon it. Before this action is complete, however, 
the adjacent inclined surface, which is full of lubricant, has 
come into the picture, and the bearing still passing onwards 
draws in some of this lubricant along the inclined plane 
by virtue of the dual action of the surface tension of the 
oil and the suction action of the rapidly narrowing surface 
of the inclined planes, and so draws the oil in between the 
| spindle and the next bearing surface, and so on with each 
consecutive series of bearing surfaces and inclined planes, 
the former being kept constantly provided with a fresh 
supply of lubricant. 

In another form of this bearing the inclined planes are 
simply ground on the spindle, the bearing itself being left 
whole in the ordinary manner. 

We may add that we have given the bearing heavy 
trials during the last two years, and have found it exceed- 
ingly satisfactory in our work. 


Widnes, May 2nd. R. Waite anp Sons 


RAILWAY SPEEDS. 


Str,—On the matter of current railway speeds 1 am 
indebted to Major Myers for pointing out an apparent 
non sequitur in my letter appearing in your issue of April 
22nd, through too great condensation. My references to 
the gradients and restrictions between Leeds and Don- 
caster and to the number of stops were intended to illus- 
trate the nature of the duty required throughout the run 
of the 7.50 a.m. from Leeds to King’s Cross with its new 
timing, showing that the Grantham—King’s Cross per- 
formance is not merely a smart finish to an otherwise easy 
schedule. 

I chose for comparison only the best part of the ‘“ Chel- 
tenham Flier’s” run, but the whole journeys may be 
compared as follows :—'‘‘ Cheltenham Flier,” distance 
121} miles, overall speed 50-3 m.p.h., including four stops ; 
Leeds breakfast train, distance 185} miles, overall speed 
53-2 m.p.h., ineluding five stops. 

The main interest, however, centres in the final stages of 
the runs with overall speeds of 68-2 for 774 miles on the 
Great Western and 63-3 for 105} miles on the “ Great 
Northern.” From Swindon to Paddington the running is 
unhindered, the maximum gradient 1 in 1320 and the 
total vertical rise considerably under 100ft. From 
Grantham to King’s Cross there is a severe speed restriction 
passing through Peterborough and adverse gradients 
totalling approximately the following :~ 





Total vertical rise, 
feet. 
567 -6 
110- 
125+: 
42- 


845- 


Gradient. 


lin 200.. .. 

1 in 237-285. 

1 in 3 =a 
1 ip 550 and under 


Total vertical rise for whole journey . . 6 


While fully appreciating the value of the Swindon- 
Paddington run, both as an engineering performance and 
as an advertisement, the foregoing considerations indicate 
that the locomotive duty required on the L.N.E.R. is 
certainly not less exacting. Db. T. L. 

Whetstone, May 2nd. 








Tue revised 1931 production figures of the Lake Shore 


| gold mine, in Ontario, reveal the extraordinary richness of 


Canada’s premier gold producer. The value of the gold 
recovered by this mine in 1931 was over £2,213,000. Still 
more remarkable was the fact that the average recovery 
of gold from each ton of: ore milled during the year 
amounted to the very high figure of £2 15s, 8d. 





1.C.l. Industrial Products. 


On Monday last, May 2nd, an exhibition of LC.1 
industrial products was opened at Thames House, Mill. 
bank, and will remain open till May 14th. It is connected 
with the display of some 280 competitive designs for the 
new home of the Royal Institute of British Architects, 
which has been arranged in an adjoining gallery in Thamex 
House. The I.C.1. exhibits are mainly of interest to 
builders and architects, but many of them are directly 
connected with engineering industries. Thus, the Kynoch 
Works of I.C.I. Metals, Ltd., show a wide range of metal 
clad plywood and non-ferrous metal sheets for internal 
work, such as walls, ceilings, doors, and general domesti: 
fittings. An interesting display of ‘‘ Rexine”’ leather 
cloths, such as are being extensively employed in L.N.E.R 
sleeping coaches, are shown by I.C.I. Rexine, Ltd., oi 
Hyde, Cheshire. The British Plastic Moulding Association 
has brought together a wide range of plastic products 
of every kind, among which we noted some interesting 
specimens of Tufnol insulating materials and gearing 
The manufacture of this material at the Birmingham 
works of Ellison Insulations, Ltd., was, it may be noted, 
fully described in Tae Encrveer of February 20th, 1931 
Some interesting new finishes and plaster products are 

i yed by Nobel Chemical Finishes, Ltd., of Slough, 
and Imperial Chemical Industries, Ltd., of London. There 
is a pleasingly arranged group of electric lighting fittings, 
both of period and modern design, which has been specially 
prepared by Lighting Trades, Ltd., of 30-31, Farringdon 
street, London. Exhibits of more technical interest 
include examples of the newly developed I.C.1. patented 
tube and sphere construction, by the chief engineer's 
department of the I.C.I. (Fertiliser and Synthetic Products), 
Ltd., of Billingham-on-Tees. All joints are made by hollow 
spherical jointing pieces, formed by the resistance welding 
of two drop forged hemispheres, holes being drilled to 
locate the tube members which are welded in. The use 
of this special construction for a steam main gantry is 
illustrated by a model, while drawings for an overhead 
transmission tower are also shown, along with actual 
built-up sections and joints. The advantages claimed 
include concentric loading, as all the squared ends of the 
tubes butt on to the spherical joint piece. All welding is 
uniform, and drawing-office and template work is much 
reduced, while the weight of the structure is 50 per cent 
lighter, strength for strength, compared with rolled 
sections, and the superficial area is only half, thereby 
reducing the cost of painting. Murex Welding Processes, 
Ltd., of Ferry Lane Works, Forest-road, E, 17, are exhibit - 
ing a series of welded joints, among which we noted a 
good example of electric welding, as applied to a copper 
tank. Another outstanding exhibit is a welded pit prop, 
exhibited by t British (Guest, Keen and Baldwins) 
Company, of Cardiff. Drawings of the company’s new 
works at Walthamstow, which include welded girders of 
160ft. span, are also on view. This interesting factory 
was described and illustrated in our issue of March Sth. 








Electrification on the Great Indian 
Peninsula Railway. 


suburban and main line 


A GENERAL account of the 
electrification scheme on the Great Indian Peninsula 
Railway is given in a paper read by Mr. F. Lydall before 
the Institution of Electrical Engineers on Thursday, 
April 28th. The scheme is second in extent in the British 
Empire to that of the Southern Railway, and in some ways 
it is the most comprehensive. The route mileage equipped 
is 181-4 miles, and the length of track, including sidings, 
571 miles. There are 53 suburban motor coaches, 153 
suburban trailer coaches, 41 goods locomotives, with an 
aggregate of 106,600 horse-power, and 24 passenger 
locomotives, with an aggregate of 51,990 horse-power. 
The total capacity of plant installed in the fifteen sub- 
stations is 100,000 kW, and that in the generating statior 
40,000 kW. 

Figures published in the annual reports of the railway 
show that although since the electrification of the suburban 
lines the traffic has increased, the rate of growth has not 
come up to expectations. India in general and Bombay in 
particular have felt the effects of the world-wide trade 
depression, but even while other countries were doing 
well, Bombay was not expanding its general volume of 
trade in accordance with expectations. The static condi 
tion of trade in Bombay led to a slackening in the demand 
for suburban development. The population was naturally 
reluctant to move out to the suburbs as long as accommo- 
dation of any kind was available close to the working 
quarters, and the congestion has not so far reached such 
@ pitch as to force any considerable outward movement. 
It is considered, however, that when more settled condi- 
tions are established in India, and when trade improves, 
there will be more rapid growth of the traffic on the 
Bombay suburban lines. 

The reasons for electrifying the main lines to Igatpuri 
and Poona were quite different to those which governed 
the electrification of the suburban lines. While a substan- 
tial additional revenue was expected from the improve- 
ment in the passenger service between Bombay and 
Poona, no account was taken of this in the financial esti 
mates of the scheme. As a result mainly of electrification 
and partly on account of the elimination of the Ghat 
reversing station, the time for the journey from Bombay 
to Poona has been reduced to 2} hours, which includes 
stops at the bottom and top of the Ghat section to attach 
and detach a banking locomotive. The improvement in 
timing and the service generally, together with the elimina- 
tion of the steam locomotives, especially on the Ghat 
section, on which there are twenty-seven tunnels, is 
expected to result in an increase in net revenue from 
passenger traffic when conditions improve; but as the 
increase could not be calculated on any definite basis it 
had to be regarded as one of the beneficial by-products 
of electrification. 

The formal justification rested on the calculated reduc - 
tion in the cost of working the passenger and goods 
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tratlic on the sections included in the scheme. On the 
arrival of each passenger train at the station at the top 
or bottom of either Ghat section, the locomotive was 
originally detached, and the train was taken over the | cause a short circuit. 

section by two special Ghat engines, one in front and one During the first year of operation of the suburban system 
in the rear if ascending, or both in front if descending. 4 the converting plant and cwitchgear in the Wadi Bandar 
lhe train was then taken on by another engine. The | and Kurla sub-stations were subject to very severe treat- 
sume method was adopted for all goods trains, except | ment on account of short circuits, owing mainly to crows. 
that every normal train was first split into two parts, each | Considerable was caused to the commutator 
part being then worked over the Ghat by two special | risers of the rotary converters by the flashing, notwith- 
engines. The working expenses were necessarily high. | standing that they were protected by an insulating barrier. 
For passenger trains the locomotive expenses per train- | It was ultimately found that the trouble was poe by the 
mile on the Bhore Ghat 8.E. line were 2} times what they | flames, which were blown horizontally along the com- 


than fin. wide. Mice and rats have been found in the 
1500-volt bus-bar chambers. In one case three dead rats 
and one live one were found, but fortunately they did not 


were on other sections, and on the Thull Ghat N.E. | mutator surface away from the armature, being blown 
line, three times greater. In the case of the goods traffic | down and inwards through the annular opening round the 
the locomotive expenses per undivided train were 44 | shaft at the end of the commutator by the fan action of the 


times on the Bore Ghat and 4-8 times on the Thull Ghat | risers. When this annular opening was closed the trouble 
ureater than they were on other sections. There was | ceased, but subsequent machines were built with com- 
clearly room for improvement in this direction, especially | mutators of the same diameter as the armature. 
in regard to goods traffic. Further, not only would the A rather serious breakdown occurred in the Kalyan 
locomotive costs be reduced, but by eliminating the | sub-station in May of 1929, when, owing to the failure of 
breaking up and remaking of trains at the top and bottom | one of the 1500-volt machine circuit breakers to clear the 
stations, there would be a saving estimated at £70,000 | arc formed on opening and the uent damage to the 
per annum. auxiliary circuit connections in the cubicle, the two 750-volt 
Dividing up the total route to be electritied into three | rotary converters constituting the set lost their te 
sections, viz., Bombay to Kalyan, where the suburban excitation. The high-tension switch opened both 
traffic terminates, and the line forks north-east and south- | armatures sto and then ran away in the reverse 
east, Kalyan to Igatpuri, and Kalyan to Poona, the | direction of rotation. Fortunately, the remainder of the 
anticipated volume of passenger, goods and ballasting | plant in the sub-station was not and service was 
train traffic for the vear 1932-33 was as shown in the | maintained by the spare set during the repair of the arma- 
following table : tures in this country Following this breakdown certain 


Forecast of Main Line Traffic in the Y car 1932-33 


Bombay Kalyan Kalyan 

Kalyan. igetpuri. Poona. lotal. 
Average number of main line passenger trains per day 46-74 19- 68 27 06 - 
Passenger train-miles per annum, mae i specials 624,000 399,130 930,37 0 1,955,500 
(sross ton-miles per annum of goods trains, excluding loc somotive 8 423,380,000 546,130,000 346,540,000 1,316,050,000 
lon-niles per annum for ballasting trains 17,500,000 11,000,000 9,220,000 37,720,000 


It will be perceived that the traffic for which the scheme 
had to be designed was fairly dense, especially on the 
Bombay-Kalyan section. Assuming that all the main 
traffic 


modifications to the general design and detailed arrange- 
ment of the 1500-volt switchgear were made, consisting 
chiefly in building the bus-bar chamber and the cubicles 


> ie - sors pormen was sayy a on ep nag of concrete, sealing the chamber from the cubicles, and 
which 8 not 6 mctuy rue, as t 10 two suburban tracks shielding the auxiliary circuits from the main circuit 
are occasionally used for main line trains—the total 


. - breakers. A negative circuit breaker was also provided. 
annual ton-miles hauled per mile of single track running | 1), the 


line were, according to forecast, 10,300,000. On the 
other two sections, the traffic was lighte r, but still fairly 
dense, viz., Kalyan-Igatpuri, 6,860,000, and Kalyan- 
Poona, 3,960,000 annual ton-miles per mile of single track the 20,000-volt cables feeding the Wadi Bandar and 
running line. Considering a five-year period the actual Kuria sub-stations have been free from trouble, and there 
figures for 1934—35 will not be available until the latter part have been no failures of the cables in the tunnels between 
of 1935, but some idea of the position can be gained fromthe ariat ce Thakurvadi on the Bhore Ghat. With the 
returns for the short period since full electrical operation cumptien of the flach.evets chéntionsd et the 100,000.viit 


eleven sub-stations on the main line sections beyond 
Kalyan there has been practically a complete absence of 
trouble. 

Apart from two failures, one of which was due to a pick, 


began. r far as - ge nger — is conc a o lines, these lines have also been free from trouble. Although 
soos “an ence with the forecast a Fg i ected DY annoying, these flash-overs are not serious, as in all cases 
7 > > 2 . > ite , . > . ‘" . 

rade depression in consequence of which the services | the high-tension feeder switch is re-closed immediately. 
were reduced in the year 1930-31. For the five months 


Galvanised steel plates fitted to the cross arms immediately 
above the insulator strings have greatly reduced the 
number of flash-overs. The power station went into service 
with less than the usual number of minor disturbances 
incidental to the starting up of plant of this magnitude, 
and has been free from serious trouble ever since; but 
the output being substantially below that expected, the 
operating efficiency is slightly than the estimated 
figure 


September, 1930, to January, 1931, inclusive, the main 
line passenger traffic was at the rate of 1,653,000 train 
miles per annum, and for the next six months 1,555,000 
train miles per annum. The position as regards goods 
traffic is less favourable. At the time when the forecast 
was prepared, there was every reason to believe that the 
tonnage of goods traffic into and out of Bombay would 
continue to increase at more or less the same rate as in 
previous years; but, unfortunately, this anticipation 
has not been fulfilled. For the year 1931, which was 
an exceptionally bad year for the railway, the goods 
ton-mileage was about 567,000,000. The industrial posi- 
tion at present is uncertain, and it is impossible to make a 
reliable estimate of the goods traffic in the year 1934-5 ; 
but, while it is improbable that it will reach the figures 
in the forecast, it is considered that it can scarcely fail 
to be nearer than it is at present 

The complete scheme grew out of the electrification of 
the harbour branch for suburban traffic, and the applica- 
tion for sanction to proceed with the main line scheme was 
not made until after the beginning of operation of that 
section. Initially, therefore, the suburban electrification 
was all important and the choice of the electrical system 
was based mainly on that condition with due regard to the 
possibility of future electrification beyond the suburban 
area. It was decided to adopt the 1500-volt D.C.. system, 
and when designs for the main line scheme were under 
consideration it was decided to extend that system. 

Bombay is a low-lying island and under certain conditions 
of wind and tide flood water from heavy rainstorms cannot 
be drained away. Certain parts of the railway, especially 
about one to two miles from the terminus, are therefore 
liable to floods, which sometimes rise to a level of 2ft. 6in. 
above the top of the rails. To meet this condition special 
provision was made in the design of the motors and the 
equipment of some of the suburban trains to enable them 
to run through the floods without damage. 
source of danger to the transmission lines. In and around 
Bombay the flying fox has sufficient spread of wing, with 
each wing tip shaped in the form of a hook, to cause occa- 
sional short circuits on the 20,000-volt lines, whilst accumu- 
lations of bird droppings on the sheds of suspension insu- 


less 








The French Navy. 


In view of the difficulty of reaching a general agreement 
for naval disarmament, it is as well to remember that the 
French started upon their programme of naval construction 
ten years ago with the idea of becoming the second naval 
Power, excepting battleships to which they were relegated 
to the fourth rank at the Washington Conference, but at 
that time the construction of capital ships did not enter 
into their calculations. Such ships were regarded as 
costly, cumbersome, and superfluous in view of the then 
supposed change in the conditions of naval strategy. 
The programme was prepared for new methods of attack 
and defence, and for the protection of the new colonial 
Empire. Of the old fleet there was not much left of 
fighting value, except nine battleships, mostly obsolete, 
and a number of torpedo boats and submarines. During 
the past ten years no fewer than 175 vessels have been 
built or are under construction, including seven 10,000-ton 
cruisers, seven second-class cruisers, thirty destroyers, 
twenty-six torpedo boats, seven sloops, eight convoyers, 
a seaplane carrier, a mine-layer, submarine supplier and 
net-layer, the submarine cruiser “‘ Surcouf,’’ forty first- 
Birds are a class submarines, thirty-two second-class submarines and 
six submarine mine-layers. The last of the 10,000-ton 
cruisers, to be known as the “ Algérie,’ will be launched 
at Brest on May 20th. It has the same characteristics 
as the six other cruisers with a length of 185 m. and 
19-25 m. beam, and will be propelled by three turbines 
lators occasionally give rise to flash-overs on the 100,000- developing between 90,000 and 100,000 horse-power. The 
volt lines. A much more prolific source of trouble inthe two first vessels, ‘‘ Duquesne’ and ‘ Tourville,”’ were 
early days of electric operation was, however, the pro- built for speed without armour, and the others are provided 
pensity of crows in and near Bombay to build nests of with a light belt. The boilers of the “ Algérie’ can be 
iron wire and their special predilection for the braced fired either with coal or oil, and not exclusively with oil, 
corners of the overhead line structures as convenient as in the first cruisers. The 26,500-ton battleship which 
positions for their nests. It is stated that one such nest is to be put on the stocks this year, will be named the 
was built of metal spectacle frames, which had been pur- *‘ Dunkerque,” in commemoration of the heroism of that 
loined by @ crow from an open shop window. For the | port during the war. While the programme of construction 
making of these nests during the nesting season the crows | has been carried out according to plan, except for a partial 
fly about with lengths of wire sometimes 3ft. or 4ft. long. | suspension this year in accordance with an agreement 
It was hoped that after one or two seasons the birds would | come to with Great Britain at the London Conference, 
become sufficiently educated to keep clear of the live lines, | there has been a complete reorganisation of the service. 
but this hope has not been realised, and special features |The offer of further advantages for enlistment and the 
have had to be introduced into the track equipment to | greater importance attached to efficiency have eliminated 
avoid the trouble. Insects and vermin seem to be strongly | the trouble that was experienced at one time of a shortage 
attracted to the live parts in the sub-stations, and it is not | of officers and seamen. Improvements to naval bases 
easy to keep them out. Lizards which can grow later toa and land defences are being carried out simultaneously 
length of 7in. or Sin, can pass through a crack not more with the programme of naval construction. 


i 





Rivet Hole Failures. 


At the present time, when so much discussion is beimg 
raised as to the relative merits of riveted and welded 
connections, not only for steel structural work, but als. 
in boilermaking, it seems appro that the Nationa! 
Boiler and General Insurance Company, Ltd., of Man 
chester, should have brought out an instrument ially 
designed for the investigation of the interior condition o{ 
rivet holes which may bx 
suspected of being the sour:« 
of failure on account of an 
incipient crack. 

It is not, of course, un- 
common to have a rivet 
punched out on account of 
some doubt as to the sound 
ness of the joint, but to stud) 
the surface of the hole is not 
an easy matter, especially 
when the plates are thick 
The instrument of the insu: 
ance company seems to mee! 
the requirements. It is virtu 
ally an inverted periscope 
with an enlarging lens, an«! 
is illustrated by the line cut 
we reproduce. 

The instrument 
tained in a tube small enough 
to be inserted in a hole jin 
diameter, enabling a complete 
; examination to be made of 
tnt the entire plate surface from 
which the rivet has been with 
drawn. As the surface under 
examination is both strongly 
. illuminated by an electric 
lamp and magnified seven 
times, even the most minute 
SS crack is visible after suitable 

oF preparation of the hole, while 
the field of view being fin. 
diameter the search for frac- 
tures can be comparatively 
rapid. 

The lamp B and prism C 
can be withdrawn as a unit 
from the end, the electrical 
connections beng automatic. 
ally made by pins and sockets, shown at D ; these pins also 
hold the unit in place and register its position. By means 
of the screws E and F the lamp holder can be removed and 
the bulb changed. A bulb of the “ spot light” type is 
recommended. As fractures in the plate may be very fine, 
it is advisable to prepare the surface of the rivet hole as 
follows :—After the withdrawal of the rivet the surface of 
the hole should be filed smooth and polished with emery 
cloth. The surface should then be etched with nitric acid 
of about 1-2 specific gravity for a period of about five 
minutes, and washed with water or by a solution of soda 
to neutralise the acid. In case there is any doubt as to 
whether a mark is a crack or not, it will be necessary to 
carry out further polishing and etching. 
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INDUSTRY AND FINANCE. 


Tue recovery of British trade, says the Federation of 
British Industries in a recent report, is impossible unless 
steps are taken to draw up a comprehensive plan of indus 
trial defence and development. The time has come when 
we must put an end to the policy of lending British savings 
and money to reconstruct the industrial systems of our 
rivals in Europe. They must be left to provide their own 
means of salvation. British savings and finance from now 
onwards must be devoted to British industries at home and 
in the Empire, and to those countries outside which are 
prepared to co-operate in a British system by offering for 
exchange goods and services of a non-competitive kind. 

The Federation makes the following recommendations : 

The primary aims of the new British plan should 
be : 


(1) To raise the level of sterling prices to a figure at 
which production can be carried with reasonable 
profit. 

(2) The promotion thereafter of stability in the price 
structure and balanced production within the sterling 
area. 

(3) The conscious direction of the flow of savings into 
new investments calculated to secure the maximum of 
advantage for industry. 

(4) The direction of that part of the national savings 
available for external investment to countries within 
the sterling area, which are countries of complementary 
trade. 


on 


With a view to promoting all these objectives, the oppor- 
tunity of the Ottawa Conference should be seized to explore 
the possibilities and bring about the maximum of mutual 
understanding—not, however, based on rigid agreements or 
ambitious machinery—for the adoption of a common 
Empire monetary and industrial policy, so designed as to 
facilitate the admission of other countries willing and 
able to co-operate with a sterling group, leaving the ques 
tion of a possible universal monetary understanding to be 








settled at a later date, if and when monetary inter 
nationalism again becomes a practical proposition 
SPEAKING at the annual dinner of the Railway Benevo 


lent Institution on the evening of April 27th, when sub 
scriptions to the amount of £13,420 were announced, 
Mr. Whitelaw said that co-operation between the railways 
was at last beginning to make strides. They had had a 
good deal of trouble, but he thought they were facing it, 
at any rate, with courage. 
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TANK CAR FOR DRY COMMODITIES 
GENERAL AMERICAN TANK CAR CORPORATION, ENGINEERS 








Tank Cars for Dry Commodities. 


TANK cars are used extensively in the United States for 
transporting fluid commodities and for a wide variety of 
services, and almost yearly one or more new uses are found 
for them. They have to be modified to meet some of these 
differing needs, and, as a consequence, the cars themselves 
are dissimilar, although fundamentally based on the same 
structural principles. The latest form is designated 
‘“* Dry-Flo,”’ and has been produced for the transportation 
of a considerable range of dry granular materials, such as 
cement, flour, fertilisers, cleaning compounds, pottery 
clays, lime, silica sands, sulphur, soda ash, and many other 
kindred commodities. The great volume of shipments of 
granular materials amply justified the development of a 
type of car to deal with them in a manner which would 
ensure savings in time and labour. The “ Dry-Flo”’ car 
—see above—is an absolutely water-tight vehicle, and it is 
provided with a single outlet on its underside through which 
the bulk contents can be discharged uniformly at a rate 
best suited for reception and handling by a single conveying 
apparatus. The loading is done through a suitable number 
of openings spaced along the top of the tank. 

Dry commodities tend to pack and to form “ bridges ”’ 
over cavities in the load during discharging, and such 








building to house the compressed air tunnel. Two further 
buildings are under construction, viz., the new tank and 
the new acoustics buildings. 

The central block of the new physics building was opened 
by Sir F. Gowland Hopkins, President of the Royal Society 
and Chairman of the General Board of the Laboratory, in 
June, 1931, and is now in occupation. It has been designed 
to fulfil the special requirements of a physical laboratory, 
among which are freedom from noise and from the vibra- 
tions set up by traffic, which are liable to upset delicate 
instruments. The interior is planned as a system of units, 
and none of the walls which separate the rooms is structural. 
Hence there will be no difficulty in later years in re- 
arranging the rooms if such a course becomes desirable. 
Great care has been taken to provide every facility for 
experimental work. Thus, in addition to the usual sinks 
provided in the rooms, there are also covered sinks in the 
floors, so that waste water may be run away easily. Again, 
the service mains for the supply of electricity, gas, water, 
&c., are all carried in spacious ducts, large enough for a 
man to walk in. There is direct communication from 
every room to one of these ducts, so that the service mains 
are always accessible. The building has a flat roof, easy 
of access, which will be available for work requiring open- 
air conditions. 

The compressed air tunnel building is an example of the 
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LONGITUDINAL SECTION THROUGH 


materials vary in their natures and their weights. Because 
of these diversities and characteristics the unloading 
mechanism of the “ Dry-Flo”’ car is designed to prevent 
the formatiori of bridges, to break up packed materials, 
and to be sturdy enough to operate effectively under all 
conditions. 

As indicated by the longitudinal section, the car 
is equipped with chain conveyors that travel from each 
end toward the centre, drag the lading with them and dis- 
charge it into a chute placed centrally in the bottom. 
The chains then travel upward and across the top of the 
car towards the opposite ends. The designers estimate that 
the life of the unloading mechanism will be considerably 
longer than that of the car itself, owing to the low speed at 
which it is called upon to operate. The development 
of the “ Dry-Flo” car is an example of the General 
American Tank Car Corporation’s efforts to co-operate 
with railroads in promoting economical transportation 
and stimulating the carriage of commodities in bulk over 
the railway systems. The handling of commodities such 
as arsenic and quicklime by usual methods is both a 
hazardous and a disagreeable one. And it will be readily 
appreciated that there are many other materials that may 
be grouped in the same class. The substitution of “ Dry- 
Flo” cars would dispose of these drawbacks, and, at the 
same time, make it possible to effect considerable savings 
by dispensing with barrels, bags, &c. 








The National Physical Laboratory 
in 1931. 


From the report on the work of the National Physical 
Laboratory for the year 1931, published this week by 
H.M. Stationery Office, price 15s., net, we learn’ that 
new buildings were completed during the year, viz., 
central block of the new physics building and the 


two 
the 
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possibility of designing a building for research that is 
pleasing architecturally, while complying with the dictates 
of the strictest economy. An interesting point about this 
building is that it was n to construct it around the 
massive tunnel which it houses. The compressed air tunnel* 
consists essentially of a wind tunnel enclosed in a steel 
shell of great strength so that tests can be made in com- 
pressed air instead of in air at normal atmospheric pressure. 
It can be shown theoretically that the result of using air 
at, say, 20 atmospheres pressure is precisely the same as 
that of using a model twenty times as large, or increasing 
the wind speed twenty times. To be a little more precise, 
the use of compressed air in the wind tunnel is equivalent 
to a corresponding increase in the product of the model 
size and the wind speed. Thus, in the tunnel now under 
construction a wind speed of about 90ft. per second will be 
attained at 25 atmospheres pressure, and this wind, 
blowing upon a model of one-tenth scale, will simulate 
precisely the conditions of the full-scale machine flying 
at 225ft. per second or 153 miles per hour. 

The workimg section in which models are tested is 6ft. 
in diameter. The air flowing through this section returns 
through an annular space surrounding it, being circulated 
by a fan. This involves a diameter of 17ft. for the con- 
taining shell, and for this shell to withstand safely a pressure 
of 25 atmospheres it must be made of steel nearly 2}in. 
thick. The shell was designed and made by John Brown 
and Co., Ltd., of Sheffield, and consists of four rings, each 
rolled from a single ingot, jointed together by circum- 
ferential straps fitting over slight flanges on the ends of 
the rings. Each ring weighs about 20 tons, and the four 
together form a cylinder 17ft. in internal diameter and 
32ft. long. The ends of this cylinder are completed by two 
hemispherical steel castings. At one end is a special laby- 
rinth packing through which the fan shaft passes to the 
external driving motor, while the other end has a door 
4ft. 6in. in diameter for access to the tunnel. The internal 





* An illustrated description of the tunnel was published in our 
issues of April 17th and 24th, 1931. 






air passages forming the wind tunnel itself were designed 
at the Laboratory by tests on a small model, modifications 
being made until the uniformity of the air flow was satis- 
factory. In the actual tunnel the internal structure is 
built entirely in steel, light castings being used in the curved 
portions, and steel plates on suitable framing in the 
straight parts. A honeycomb is introduced at the point 
of lowest air speed to straighten the flow, and is imme- 
diately followed by a rapid contracting jet just before the 
working section is reached. This results in very steady and 
uniform distribution of speed across the working section. 
The total weight of the steel shell and internal tunnel 
structure is 310 tons. The air is circulated by a metal air- 
screw or fan driven by a 400 H.P. motor. Air is com 
pressed into the shell by three 400 H.P. compressors 
housed in an adjoining room, and capable together of 
charging the shell to the full pressure of 25 atmospheres 
in about eighty minutes. Models are suspended in the air 
current from suitable balances, much as in an ordinary 
wind tunnel, the main difference being that, as a man 
cannot work inside the shell, it is necessary to transmit the 
readings of the balances to a point outside. This is accom. 
plished by the use of electric balances which have been 
designed at the Laboratory. Briefly put, the air forces to 
be measured are balanced by electro-magnetic attractions 
between coils of wire, the current in which is controlled 
from outside the tunnel. The current required for balance 
is measured and gives a direct indication of the air force 
acting on the model. 

The construction of the New Tank is now far advanced, 
and it is expected that it will be completed during the 
summer of this year. It will be a most valuable addition 
to the research facilities of the existing Yarrow Tank 
It is longer than the Yarrow Tank—67S8it. as against 
550ft.—and narrower—20ft. as against 30ft.—and will 
permit higher test speeds. 

The construction of a portion of the Acoustics Building 
was begun in the autumn of 1931. Special care has been 
taken in the design to avoid as far as possible the trans- 
mission of vibrations from the ground to the building. The 
rooms for experimental work are of irregular shape and 
the building thus presents some novel architectural 
features. 

The Laboratory is continuously engaged on work with 
the object of establishing the fundamental standards of 
measurement on an improved basis. In this work close 
contact is maintained with the most important foreign 
laboratories, among others, the Bureau of Standards at 
Washington and the Physikalisch-Technische Reichs 
anstalt in Berlin, and also with the International Bureau 
of Weights and Measures at Sévres. The maintenance 
of the standards of length, mass, time, radio frequency, 
candle-power, colour, temperature, &c., all demand con 
tinuous international co-operation to maintain the high 
degree of accuracy—in most cases a few parts in a million— 
which is to-day necessary. 

From the latter part of 1925 when the British Govern 
ment decided to assist the Royal Aero Club in the con- 
tests for the Schneider Trophy, until September, 1931, 
when the Trophy was won outright by Great Britain, 
extensive investigations were carried out in the l4ft. 
by 7ft. section duplex wind tunnel at the Laboratory to 
obtain data for the design of the machines and to eluci- 
date various problems that arose from time to time. For 
the first race carried out with Government assistance in 
1927, three types of machines were investigated, the “5S 5” 
monopolane and the “Gloster IV.” biplane, each fitted 
with a water-cooled engine, and the “‘ Crusader’ mono- 
plane fitted with an air-cooled engine. The main objects 
were to reduce the head resistance as far as possible, and 
thus ensure the highest possible speed, while maintaining 
the full controllability necessary for safety. For this 
purpose, extensive tests were made on the component 
parts as well as on complete models. From the results 
obtained, the speeds of the machines were calculated, 
after making allowance for scale effect, &c., and excellent 
agreement was obtained with the subsequent full-scale 
speed measurements. For the 1929 event two monoplane 
machines were built, the ““S 6” and the “ Gloster VI.” 
In 1931 one type only was used, the “‘ 8 6 B,”’ an improved 
form of the “‘ 8 6.” The work carried out for these contests 
was in some respects an extension of that done pre- 
viously, but several additional investigations were found 
necessary, including tests on models with air screws 
running. Problems also arose in connection with the cool- 
ing of the radiators and the behaviour of the ““S6B” 
machine during taxi-ing. The results obtained from the 
tunnel work proved very valuable in helping to solve those 
problems, and it may fairly be said that in all three races 
the careful investigations made at the Laboratory con- 
tributed not a little to the attainment of the marked 
superiority of the British machines over their competitors. 








The Dagenham Railway Collision. 


Ow Tuesday last the report by Lieut.-Colonel Mount on 
the collision which occurred on December 18th last at 
Dagenham Dock Station on the Tilbury section of the 
London, Midland and Scottish Railway was issued. It 
may be remembered that as a goods train was slowly 
approaching the home signal, that signal was changed from 
the “danger” to the “ clear” indication and the driver 
then proceeded carefully towards the signal-box, 336 yards 
farther on. The couplings of the train remained tight, 
there was no closing up of the wagons and certainly no 
snatch when the driver again gave his engine steam. 
Nevertheless the leading draw-bar of the twenty-ninth 
wagon on the train broke and only twenty-eight wagons 
went forward with the engine, leaving ten and the brake 
van standing on the line. A fog of such density that the 
range of visibility of lights did not exceed ten to twelve 
yards and may have been only half that distance was in 
existence at the time. Owing to the density of the fog 
the signalman at Dagenham Dock Station failed to notice 
that the goods train was not complete ; he, nevertheless, 
sent the train-out-of-section block signal for it and 
accepted a passenger train. This ran into the disconnected 
portion of the goods train and, as a result, a passenger and 
the guard of the goods train were killed. 





The initial cause of the collision was the broken draw-bar. 
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It belonged to a privately owned wagon and had only been | a problem, Midland producers of iron decided to make ertees, Sir pen | Walker, H.M. Chief r of Mines, 
put upon it, as a replacement, four + previously. It | no change in the basis of their selling prices, The Central at the conference by Mr. F. H. Wynne, 
was of the length and, in the absence of its| Pig Iron Producers’ Association surveyed the situation anh PP niol In Inspector, stated that he realised he was 


history, an examination of its outward appearance, wear, 
and certain markings indicated that a new eye-end of 
comparatively recent date had been welded on to an old 
and unmarked, though little worn, hook end. The weld 
had been formed by a long scarf in the usual position in the 
shank connecting the two ends. The diameter of the 
shank, however, at the weld varied from Ijin. to l{in., 
instead of the standard dimension for new bars of 2in.; 
the approximate cross-sectional area was 2-65 instead of 
3-124 square inch, Of the former area, at the fracture, 
only approximately 1-35 square inch was solid metal, 
and examination of the remainder of the surface—which 
followed the alignment at one end of the scarf—indicated 
the presence of burnt metal and slag. As to this, Colonel 
Mount observes that there is no reason to think that any 
ordinary examination would have provided any ground 
for suspicion. As the accident drew attention to one of the 
principal difficulties involved in the maintenance of goods 
rolling stock, Colonel Mount and Mr. Scott Main have dis- 
cu the question with the L.M.S. Railway officers as to 
the practicability of reducing the number of failures in 
draw-gear. That part of the report which deals with this 
point is of special interest as revealing that the figures of 
the failures of draw-bars recorded in the annual accident 
returns relate principally to those which lead to the 
division of trains, similar to the one in question, and do not 
embrace the large number of those which take place during 
shunting operations in railway and private sidings. In 
1931 there were 2822 cases of broken drawbars or draw- 
bar hooks reported, but the wagon repairing company 
concerned in this case alone replaced nearly 4000 draw- 
bars. The three-link wagon couplings which failed during 
the same period number 1425, which indicates the general 
weakness of draw-bars and hooks compared with couplings, 
presumably the result of the greater attention which has, 
in the past, been given to the strength of the latter, even 
though, from the economic and traflic aspects, it would be 
better were the ratio equalised or even reversed. The report 
concludes, therefore, with certain appropriate recom- 
mendations which include the consideration of the ques- 
tion of the introduction of higher grade steel which would 
not be capable of being welded ; alternatively, the sup- 
pression or, at any rate, the limitation ,where practicable 
of the practice of repairing mild steel draw-bars by welding, 
in view of the heavy shocks in tension to which the material 
is subjected. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 

THERE is no marked alteration in the general 
industrial situation in the Midlands and Staffordshire 
on the week, and although the prevailing tone is decidedly 
better than it was a few weeks ago, there is no increase 
in market activity. Sales of iron and steel are on account 
of immediate small requirements, and in almost all 
instances take place at recent selling rates. As yet there 
is no indication of any diversion of orders from the foreigner 
to the local producer, but this is probably largely due 
to the fact that consumers have ample supplies of material 
for current needs and, indeed, for those of the immediate 
future. Quotations for foreign material show that there 
is stil] an appreciable gap between them and home makers’ 
prices, and that the advantage remains with the foreigner. 
Little or no business is going abroad just now, however, 
and although attendance on ‘Change in Birmingham this 
week was good, few orders were received by sellers either 
of native or foreign iron and steel. 


Staffordshire Bar Iron. 

In the finished iron trade of Staffordshire some 
of the marked bar makers claim to have experienced a 
slight expansion of trade during the past ten days. 
Inquiries in other directions, however, met with no con- 
firmation, so that it is evidently not a general improve- 
ment due to increase in consumptive demand, but rather 
leads to the assumption that the firms concerned are 
unusually fortunate in having secured the available 
business. It is certain that there is plenty of room for 
improvement at all the works, and much additional 
business will have to be booked before full time can be 
resumed. As SD mcery out last week, this industry will 
be very little affected directly by tarifis. Marked bars 
are used for special engineering purposes, and foreign 
material does not enter into competition with them. 
The selling price of these best grade bars is maintained 
at £12 per ton at makers’ works. Second quality, or 
Crown bars, are also practically immune from foreign 
competition. In this branch, however, there is keen 
competition between local makers and those from outside 
areas, and though Staffordshire producers claim their 
product to be superior to that of their rivals, they have 
much difficulty in making sales against them. There are 
makers here who refuse to enter the fight for business. 
They ask anything up to £10 per ton for their product 
and assert that the figures of £9 5s. asked by other Stafford- 
shire ironmasters and £9 2s. 6d. quoted by outside makers 
do not permit of profitable production. In the common 
bar branch foreign competition is extremely severe— 
80 severe, indeed, that Staffordshire ironmasters are 
unable to make any effective reply. Belgian iron bars 
now enter far more largely into the nut and bolt and 
fencing trades of the Black Country than do the native 
products. The difference in home and foreign prices 
is substantially more than 334 per cent., and it looks very 
much as though the foreigner will continue his supremacy 
in this branch of the market. Rollers of wrought iron 
tube strip are no better employed than they were, and 
their output is on offer at £10 10s. per ton delivered. 


Raw Iron. 


As was to be expected, with demand in a quiet 
condition, and stocks at furnaces creating something of 





as usual at the end of last month, and left the minimum 
selling rates unchanged. The rebates were likewise 
reaffirmed. It is generally considered that the trade 
position shows no improvement in the actual volume 
of business on that prevailing a month ago. A few more 
inquiries are in circulation, but Midland foundrymen 
do not seem in any hurry to come to definite business. 
There are prospects, however, of improved buying in the 
near future, though it is not anticipated that the increase 
will be in any degree spectacular. Most of the Derbyshire 
and Northamptonshire blast-furnaces have considerable 
contracts on their books, but customers are, at date, limit- 
ing deliveries to small quantities and output at the furnaces 
is not going into consumption. Any increase in demand 
will merely lead at first to a diminution of stocks at the 
furnaces, and there is no likelihood of the restarting of 
idle blast-furnaces for some time to come. The local 
pig iron industry is not directly affected by the tariff 
policy of the Government. There has been some talk of 
a raid upon the Midlands by foreign furnacemen, but 
it is very unlikely that it will lead to anything. Never- 
theless, blast-furnacemen are watching the renewed 
efforts being made by producers in other areas to get 
something more than the 10 per cent. flat rate put on to 
imports of foreign pig iron. They note that the foreigner 
is offering supplies of basic pig in South Wales at what 
are described as ridiculous rates, and applaud the efforts 
being made to right this unsatisfactory state of affairs. 
Northamptonshire furnacemen continue to compete for 
the Northern markets and meet with quite a measure of 
success. This is enabling them to keep their stocks down 
to a measurable level, but they are heavier than they 
should be. The market level of Midland pig iron prices, 
as fixed by the Association, is as follows :—-Northampton- 
shire forge, £2 17s. 6d.; No. 1 foundry, £3 5s. 6d.; No. 2 
£3 4s. 6d.; No. 3, £3 2s. 6d.; No. 4, £3 Is. 6d.; Derbyshire 
forge, £3 1s.; No. 1 foundry. £3 9s.; No. 2, £3 8s.; No. 3, 
£3 6s.; No. 4, £3 5s., delivered at stations in the Black 
Country and subject to rebate. 


Steel. 


There are very few inquiries for finished steel 
and very little business is The consuming 
industries are making no headway, or, if they are, they 
have ample supplies to meet current n A few tenta- 
tive inquiries are reported from structural engineers, 
but the movement is very cautious and there is a con- 
spicuous absence of contracts likely to involve bulky 
to Makers of heavy steel manage to keep their 
mills at work, but specifications are very short in all 
classes of material. Sellers of half-products are hoping 
that their turn will come when some of the large stocks 
of Continental material have been used up. An active 
resumption of buying and selling cannot be expected 
until existing holdings of foreign steel have been reduced. 
At the present rate of consumption some months must 
elapse before this is accomplished. Birmingham merchants 
are of the opinion that the importation of material will 
not cease, as there will still be a substantial margin between 
English and foreign prices. The steel tariff will certainly 
help in some directions, but it is hardly likely to keep 
Continental material out altogether. Foreign structural 
steel does not find its way into the Midlands, but re-rollers 
in Staffordshire have of late used great quantities of 
Continental billets, while considerable tonnages of bars 
have gone into the sheet mills. Continental prices fluctuate 
with the movement of sterling. On ’Change in Birmingham 
this week billets have been offered at about £4 16s. 6d., 
compared with the quotation of £5 7s. 6d. for native 
billets. Small steel bars have been offered at £3 3s. f.o.b. 
Antwerp, which, with transport costs added, works out 
much below the Staffordshire re-rollers’ selling price of 
£6 7s. 6d. The market for steel scrap continues stagnant 
and offers of supplies at reduced rates fail to find accept- 
ance. Steel in Birmingham this week was quoted as 
follows :—Angles, £8 7s. 6d., rebate 15s.; tees, £9 7s. 6d., 
rebate 15s.; joists, £8 5s., rebate £1 2s. 6d.; ship, bridge 
and tank plates, jin. and over, £8 17s. 6d., rebate 15s.; 
boiler plates, £8 7s. 6d. to £8 10s.; small bars, £6 7s. 6d. 
upwards for re-rolled, £7 5s. upwards all-British; soft 
billets, £5 5s. to £5 7s. 6d.; sheet bars, £5 to £5 5s.; 
Staffordshire hoops, £9 10s. delivered. 


Galvanised Sheet Prices. 


Quotations for galvanised sheets have advanced 
though mill owners admit that there is very little improve- 
ment in trade, and that the works are in need of specifica- 
tions. It is presumed that the advance has been asked in 
anticipation of dearer sheet bars. Indeed, the effect of 
the additional import duty on production costs was 
given by one producer as the ground for his advance of 
2s. 6d. per ton. The general quotation for 24-gauge corru- 
gated sheets this week was £9 10s. as against £9 5s. to 
£9 7s. 6d. a week ago. True, at the time of writing business 
could still be done at something below the accepted market 
level, but there was a decided tendency to hold out for 
at least £9 10s. for current output. The volume of business 

ing remains at a low level, overseas markets being 
inclined to withhold orders for the time being. Consumers 
at home are buying at about the recent rates, but a few 
Birmingham merchants are reported to be negotiating 
some additional business as a security against a further 
rise in values. 

Steel for Safety in Mines. 

At a conference in Birmingham on Saturday 
last of all grades of the mining industry in the Midlands 
and Southern area, it was definitely contended that the 
use of steel props and arches would do much towards 
increasing safety in mines and curtailing the enormous 
casualty rate. The thick coal in South Staffordshire is 
said to be very liable to falls, which constitute one of the 
chief causes of accidents. Falls and haulage mishaps, 
rather than explosions, are declared to be the major 
dangers. Various methods of meeting them were discussed, 
such as the use of steel props instead of wood, higher, wider 
and better lighted roadways, protective hats and gloves, 
and the more careful training of boys in the dangers of 





pushing at an open door, for in this district they were 
pioneers in the use of steel arches and steel props. In 
suggesting there should be a change from wood to steel, 
ir Henry considered the case for steel arches had been 
tlinehed by experience. He advocated steel props because 


the t aim should be to keep the roof unbroken, and 
he lared that when wood was used each prop was 
not able to carry its proper share of the weight. ‘ollow 


the example of those who have gone from wood to steel, 
and by doing so reap the benefit of greater economy 
and greater safety,’ he urged. He did not pin his faith 
wholly to steel ; he urged sound, well-built packs. Having 
got good packs, they should use steel props and steel bars, 
and thus keep the roof unbroken, and therein, he said, 
lay the chief remedy against falls. The question of the 
use of steel props loomed large in the subsequent discussion, 
and there was evidently a difference of opinion on the 
matter. Indeed, in reply to a general question, Mr. 
Wynne, while favouring the steel props, said that he did 
not suggest they would serve as well as wood in every 
instance. Mr. John Cocks, chairman of the North Stafford- 
shire Coal Owners’ Association, urged the use of steel 
arches, and said that every road ought to be arched. He 
held that the steel prop, though faced by prejudice, would 
come, and when conditions were adapted to suit it, would 
be advantageous. 


Prospect of New Walsall Works. 


1 learn that there is every prospect of a German 
firm building works at Walsall and introducing to the 
town a new industry. The firm concerned is negotiating 
for a site, and the matter has reached an advanced stage. 
The proposed works, it is understood, are to be equipped 
for the rolling of sheet brass and are expected to employ 
about 500 men. Report states that the works would be 
electrically operated, except for one or two gas furnaces. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER. 


The Incidence of the Tariff. 


Up to the present there have been few tangible 
effects of the higher tariffs on industry in this area, and 
the position has not greatly changed compared with what 
it was when discussed here a week ago. It is now becoming 
generally realised that the 334 per cent. duty still leaves o 
margin of about £2 per ton in favour of many varieties of 
foreign-manufactured steel, and consequently expectations 
of a direct diversién of business to British firms are small. 
On the other hand, the fact that the rate of duty may be 
modified at very short notice is likely to act as a strong 
deterrent to forward transactions in foreign materials, 
even when the present heavy stocks held in Lancashire 
reach smaller proportions, and as there is a widespread 
belief that a still further increase in tariff rates on iron and 
steel is inevitable sooner or later, domestic interests are 
not wholly dissatisfied. One effect of the altered conditions 
is that whilst prices of British materials have not been 
influenced, there is less disposition to cut prices of un- 
controlled products, and particularly is this noticeable in 
the re-rolling section, where foreign “ semis *’ are largely 
used. Perhaps the only example of direct benefit from the 
tariff that has come to notice on the Lancashire iron and 
steel markets during the past week has been the placing of 
an order for special alloy steel with British makers by a 
local user, whose source of supply hitherto has been the 
United States. 


New Boilers for Old. 


It is proposed by the Manchester Corporation 
Electricity Committee to install two new boilers, at a cost 
of £75,000, to replace a number of old ones at the Stuart- 
street power station of the department. The scheme, by 
means of which substantial economies in coal consumption 
and operating costs are anticipated, was to be submitted 
for confirmation to the monthly meeting of the Manchester 
City Council this week. 


Labour Troubles at Nut and Bolt Works. 


A strike of girl workers at the nut and bolt works 
in the Atherton district of Lancashire, has been in progress 
for rather more than a month, and an extension of the 
trouble has resulted from a decision of men and boy workers 
to cease work in sympathy. On the employers’ side, a 
development has been the issue of a notice offering new 
employment to the men at the following rates :—Hammer- 
men, 43s. per week ; machine forgers, 34s.; and general 
labourers, 2%s.; with a war bonus of 10s. per week and a 
special bonus of 2s. to day wage hands. 


Cheaper Refuse Disposal. 


The controlled tipping of refuse instead of in- 
cineration is one of the proposals of the Salford Economy 
Committee, which has been investigating the work of the 
lighting and cleansing department of the Corporation. 
A study has been made by the Committee of the method 
that has been adopted in Bradford, and they now propose 
that experimental work on similar lines should be under- 
taken in Salford. The Committee's estimate of the saving 
to be effected by means of the change over is in the neigh- 
bourhood of £13,000 a year, and the City Council is being 
asked to authorise that the scheme should be put into 
operation. 


Non-ferrous Metals. 


Except for a further rather important advance in 
tin values, there have been only minor changes in the 
non-ferrous metals market on balance. The past week has 
witnessed a number of fluctuations, but on balance most 
of the other sections of the market have finished up steady, 





copper being fractionally lower at the moment of writing 
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than it was at last report, lead being on much the same 
owe basis, and spelter finishing up a shilling or two dearer. 
With regard to tin, this metal, after almost touching £100 
a ton three weeks ago, is now rather more than £120, a 
rise on balance of about £4 a ton having brought current 
values up to the latter figure. This, however, has not been 
due to any material improvement at the consuming end, 
but rather to a speculative belief of an improvement in the 
statistical position of the metal in the near future, in con- 
sequence of the additional curtailment of output, which is 
expected to be put into operation at the beginning of next 
month. A certain amount of business has been reported 
in the copper section during the past week in connection 
with the cable-making industry, but the demand generally 
is very quiet. Values of standard brands are a shade below 
those that were current a week ago, but at the moment of 
writing the price position appears to be reasonably 
steady. In spite of a poor demand from the principal con- 
suming industries, lead has maintained a steady front, 
and the recovery of the two previous weeks has been 
maintained, although, for the time being, the upward 
movement appears to have been halted. Sales of spelter 
have also been on a comparatively restricted scale, but 
indications of an improving statistical position have 
caused quotations to advance several shillings a ton, 
values now being higher than they have been at any time 
since about the middle of March. 


Iron and Steel. 


Mainly as a result of fairly active conditions in 
the light castings industry, deliveries of pig ircn into the 
Lancashire area keep up at about the level of the past 
few months, without, however, any sign of material ex- 
pansion beyond that point. Textile machinists are em- 
ployed at a somewhat better rate, but in all other respects 
most of the heavy foundries, as well as the jobbing foun- 
dries, are badly in need of work. The price position, how- 
ever, is much the same as before, current quotations for 
delivery equal to Manchester being on the basis of 67s. per 
ton for Staffordshire, Derbyshire, and North-East Coast 
pig iron, 65s. 6d. for Northamptonshire, 62s. for Derby- 
shire forge iron, about 86s. 6d. for Scottish foundry, and 
8ls. for West Coast hematite. 
is very slow still, but values are unchanged at £9 lds. 
per ton for Lanchashire Crown bars and £10 5s. for best. 
The movement of forgings just now is quiet after a rather 
better spell during recent weeks. Lancashire construc- 
tional engineers are not much busier than before, and 
boilermakers and locomotive builders also are poorly 
engaged. The general position of the steel-using industries 
is amply reflected in the movement of the raw material 
locally, sellers of almost all varieties reporting very un- 
satisfactory sales. In the case of special alloy steel, 
however, rather more buying interest has been shown 
during the past week. Re-rollers are offering small bars 
at round £7 per ton, with boiler plates quoted at about 
£8 12s. 6d. per ton for both acid and basic qualities, 
joists at £8 15s., sections at £8 12s. 6d., ship and tank 
plates at £8 17s. 6d., and 3in. and upward bars at £9 7s. 6d. 


BARROW-IN- FURNESS. 
Hematite. 


Makers are still experiencing a dull market. 
It was hoped at Barrow that there would be by now a 
furnace or two in blast, but the clearances have not justified 
such a step, and it is not known when there will be a 
restart. The home trade is quiet, and business with the 
Continent is not great as yet. Evidently, foreign require- 
ments are very small, otherwise the price would tempt 
buyers, particularly American. The shipments last week 
were small and were confined to Wales. Further shipments 
coastwise from Ulverston are expected now that the channel 
is navigable. The iron ore market is very quiet, and until 
more furnaces are put in blast trade will continue to be 
very quiet. This applies to both native and foreign sorts. 
The steel market is quiet, and few orders are available. 
The rail mills at Barrow may start shortly on contracts, 
including one for the L.M.S. 








SHEFFIELD. 


(From our own Correspondent.) 


Heavy Steel Trade. 


ALTHOUGH sections of local industry concerned 
with the manufacture of certain special steel products 
report steady progress, the depression of the heavy steel 
sections remains. Hopes for a general improvement in 
trade are still held by many manufacturers, but they are 
disappointed by the smallness of the advantages they have 
obtained from exchange disparities and the introduction 
of tariffs. Stocks of imported material in this country have 
not been exhausted yet. 


Work for Motor Industry. 


It is expected that Sheffield firms will benefit 
considerably from the imposition of the duty of 334 per 
cent. on foreign alloy steels. Among the large quantities 
of these steels which have been imported in the past have 
been stainless and tool steels, but there is most interest 
at the moment in steels for the motor industry. At the 
present time Sheffield is doing a considerable amount of 
work in providing steel and parts for motor vehicles, and 
with the imposition of the duty on this class of foreign 
steels, it is hoped that the local trade will increase. It was 
announced this week that Morris Motors, Ltd., use 10,000 
tons of Sheffield steel yearly, and other substantial orders 
are placed by other well-known motor car manufacturers. 


Trade with Russia. 


Some valuable Russian orders are providing wel- 
come work at several Sheffield factories, and it is interesting 
to note that a special Russian Trade Section has been 
established by the Sheffield Chamber of Commerce. The 
objects of this Section, of which Mr. T. Nightingale is 
chairman, are to provide facilities for firms to discuss 
matters associated with Russian trade, and to take all 


The demand for bar iron’ 





possible steps to promote trade with Russia on an equitable 
and satisfactory basis. It is also proposed to link up 
the Section with committees representing trades in other 
parts of the country, for the exchange of views and for the 
purpose of establishing co-operation on questions of 
general interest in connection with Russian trade, and to 
collect all information available regarding conditions in 
Soviet Russia, the extent of the Soviet’s trade with all 
countries, and the conditions operating. 


Steel in Constructional Work. 


It is hoped to expand the use of steels in con- 
structional and building work. Wood is being displaced 
by steel, it is reported, by the use of pressed steel liner 
plates in shafts sunk in the building of sewer, water and 
railway tunnels. As an excavation progresses, it is imme- 
diately lined with stee! plates, either for the full circle, 
if ground conditions warrant this, or to any part of the 
full circle as may be convenient. Another expected 
development is the use of stainless steel of the type recently 
utilised in the reinforcement of the Holy Sepulchre at 
Jerusalem and of the dome of St. Paul's, London, in 
important new structural works. It may be mentioned 
also that the British Standards Institution has just issued 
a standard specification for the use of structural steel in 
buildings. This is of importance to the building industry, 
as it formulates a standard upon which practice may be 
based in accordance with the most modern developments 
in the application of steel work. 


Steel Corporation Change. 


Lord Falmouth, who in June, 1931, undertook 
the charge of the English Steel Corporation’s works in 
Sheffield, on the understanding that this appointment 
should be for a short period only, has requested to be 
relieved now on account of his other engagements requir- 
ing more of his time. He has agreed, however, to become 
the deputy chairman of the Corporation. The directors 
have appointed Commander C. W. Craven, O.B.E., R.N., 
to be managing director. Commander Craven retired 
from the Navy in 1912 to join the staff of Vickers, Ltd. 
He commanded several of the early submarines, and re- 
joined the submarine services on the outbreak of war, 
but was released from active service in 1916 at the request 
of Vickers, to supervise the construction of submarines 
and airships. 


Finished Goods Trade. 


Good orders are being booked by manufacturers 
of hand tools, and a local firm is now supplying sixpenny 
bazaars with cheap tools hitherto imported from Germany. 
The quantities involved in this contract are said to be 
enormous. Business is still very poor in regard to table 
cutlery and electro-plate. The reduction of the duty on 
such goods to 20 per cent. came as a surprise to the trade, 
and representations have been made to the Tariff Advisory 
Committee, appealing for the rate to be increased to 
33} per cent. The Queen has purchased a miniature cabinet 
of cutlery, made in Sheffield, and it is understood that 
her Majesty intends to present this to Princess Elizabeth 
as part of the contents of the model house recently pre- 
sented to the Princess by the people of Wales. Important 
and substantial orders for safety razor blades are now being 
executed in Sheffield, and this section of the cutlery 
trade is making steady progress. 


Eyam Reservoir Scheme. 


Preliminary arrangements for the Eyam, near 
Sheffield, water supply scheme have been completed by 
the Bakewell Rural District Council. Experts have re- 
ported that the Ladywash site is well adapted geologically 
to the construction of the proposed new reservoir, and 
engineers have been instructed to prepare plans and 
estimates for the reservoir to be constructed on this site. 
The Unemployment Grants Committee has decided to 
allow a grant to be applicable to approved expenditure 
out of a loan to an amount not exceeding £12,800. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Growing Trade. 


ConpitTions in the North of England iron and 
steel trade continue to improve. They do not as yet 
warrant a great deal of assumption, but the signs of a 
revival are, on the whole, distinctly favourable. No 
great burst of activity has followed the imposition of 
the new tarifis—nor was it expected—and market opinion 
is that it will be a very steady process, and that the next 
two or three months will witness some increase of activity 
at the works. Certainly a more hopeful tone has been 
created, and a firmer attitude is developing. The steady 

rogress towards the recovery of overseas trade is indicated 
S the figures for the iron and steel exports from the Tees 
during the first four months of this year. In January 
the total.clearances amounted to 30,293 tons. In February 
they expanded to 37,388 tons, and in March to 42,579 
tons, while official returns give the April aggregate loadings 
at 45,818 tons. The greater part of the advance in the 
April figures over those of March is due to better export 
shipments of pig iron, which increased from 2625 tons to 
5023 tons. Shipments of pig iron to foreign ports and 
coastwise last month reached 15,927 tons, the highest 
figure of the year. Scotland was once more the largest 
customer, taking 6297 tons, while Denmark accepted 
2514 tons and Italy 800 tons. Manufactured iron and 
steel shipments for April at 29,891 tons, as compared with 
29,608 tons in March, included 12,814 tons to coastwise 
customers. Principal overseas customers in April were : 
Union of South Africa, 2750 tons; Portuguese East 
Africa, 2641 tons ; India, 2266 tons, and Russia 1139 tons. 


Imports Increase. 


Notwithstanding the imposition of a tariff duty 
the imports of iron and steel into the Tees during April 





showed an increase over those for the previous month 
This is due to the fact that in the early part of the mont) 
several large cargoes were rushed into the port in anticipa 
tion of an increased tariff duty. The imports during Apri! 
are returned at 12,572 tons, comprising 1584 tons of pig 
iron, 10,420 tons of crude sheet bars, billets, blooms, &., 
and 568 tons of plates, bars, angles, rails, sheets and 
joists. Unloadings for the previous month totalled onl, 
5071 tons, including 2237 tons of pig iron, 2559 tons of 
erude sheet bars, &c., and 275 tons of plates, bars, & 
During the past six months 82,388 tons have been 
imported, as compared with 81,873 tons in the correspond 
ing period of 1930-31, and 37,700 tons in the pre-wa: 
period of 1913-14. 


Cleveland Iron Trade. 


The fact that expansion of business in the Cleve 
land pig iron trade is slow coincides with expectation 
Nevertheless, there is a gradual growth of confidence 
Inquiries are more numerous, and if actual orders are not 
of sufficient volume to justify the starting of more blast 
furnaces, the output is being steadily absorbed. Foundry 
men anticipate a better demand for their peste now that 
they enjoy the benefit of a protective duty, and this, in 
turn, should be reflected in a bigger consumption of pig 
iron. By granting substantial price concessions Cleveland 
makers manage to retain a fair proportion of Scottish 
trade, for which sellers of other irons continue to compet: 
keenly. For sales elsewhere, minimum figures are firm at 
61s. for No. 1 Cleveland foundry, 58s. 6d. for No. 3 G.M.B.., 
57s. 6d. for No. 4 foundry, and 57s. for No. 4 forge. 


Hematite Pig Iron. 


East Coast hematite pig iron is still selling below 
cost, but business is rather better, and quotations ar: 
inclined to stiffen. Local consumption is expected to 
increase a little, and further sales may be made to Sheffield 
and Midland firms. An average price for mixed numbers 
is 63s. 6d., with No. | quality at a premium of 6d. per ton 


Ironmaking Materials. 


There is no activity in foreign ore. The nominal 
price of best Rubio remains at 15s. 6d. c.i.f. Tees. The 
coke market is dull, and good medium blast-furnace kinds 
are offered at 15s. 9d. delivered at the works. 


Manufactured Iron and Steel. 


Development is slow in the manufactured iron 
and steel trade, but may shortly be accelerated, as inquiries 
continue to spread and confidence in the near future is 
increasing. There are heavy stores of foreign material 
to dispose of before the full effects of the protective duties 
are experienced. Quotations are unaltered. 


The Coal Trade. 


The month of May is invariably regarded in 
the Northern coal trade as the beginning of seasonal quiet - 
ness, and the demand is only moderately active to about 
September. What it may be like this year is not easy to 
gauge at the moment. Against the heavy restrictions on 
imports on the Continent there is to be put more effective 
competition against Poland, and a prospective larger 
buying of British coal by Scandinavia, the continuance 
of good selling prospects in Italy, the West Indies and 
Canada, and the undoubted chances of a larger home trade 
directly the iron and steel trade begins to expand under 
the safeguarding tariffs. There are grounds for believing 
that at least one Scandinavian country will soon make a 
substantial change over from Polish to English coal. 
This is Denmark, which has cut down its Polish purchases 
of coal by 50 per cent. on the 1931 basis Dull as things are 
at the moment, and uncertain as May prospects are, there 
are still in a wide survey probabilities of more business 
later on. Several new inquiries from Newfoundland are 
circulating for the shipment of cargoes of Northumberland 
steam coal. There are also several inquiries from Norway 
and Sweden. There is no scarcity of supply. The mines 
are working up to the recent average, and prices remain 
at the schedule minimum. Best Northumberland steams 
are 13s. 6d., small 8s. 6d., Tyne prime large 12s. 9d. to 
13s., small at 8s. Wear best steam are moving steadily, 
large at 15s., and small at 12s. The Durham pits continue 
to be very short of orders. The supply of gas coal is ample, 
and all descriptions can be picked up cheaply, both for 
prompt and forward. Best gas coals are at 14s. 6d., and 
secondary at 13s. to 13s. 6d. Coking coal is a weak market, 
with demand very moderate. Prices rule easy at 12s. 
to 13s. 9d., according to individual brands. The bunker 
trade is not active, and supply is fully equal to require- 
ments. Best bunkers are nominally steady at 13s. 6d. 
to 13s. 9d., and ordinary easy at 13s. Coke nuts are in 
demand for shipment to Canada, Newfoundland and _ the 
Northern States, several cargoes having been booked, 
with others in close negotiations. Prices are steady at 
18s. to 20s. Gas coke is moving slowly, but remains at 
about 18s. Patent oven coke is quiet and easy in tone 
at 14s. 6d., and for superior makes good average prices 
are 16s. to 18s. 


Coal Trade Ascertainments. 


The ascertainment of the state of trade in the 
Durham coalfield for the month of March shows slightly 
lower figures than those for February. The report of the 
joint accountants states that the available surplus is 
32:99 per cent., compared with 35:89 per cent. The 
minimum wage percentage is 65 above the basis. The 
owners are required to make — deficiency of 32-01 per 
cent. The ascertainment for Northumberland shows an 
available lus above the basis of 15-50 per cent., com- 
pared with 21-30 per cent. for February trading. The 
county minimum being 40 per cent. above the basis, 
the owners are required to make up the difference of 
24-50 per cent. 
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SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. 

ConpiTions at the Clyde shipyards were most 
depressing throughout the month of April. Only two 
vessels, aggregating 5723 tons, were launched, which, 
compared with the average of 40,000 tons for April over 
the last ten years, gives an indication of the present state 
of depression. The total tonnage launched from Clyde 
yards this year to date only amounts to 14,360 tons, 
compared with an average of about 140,000 tons for this 
period over the past ten years. The Clyde output for 
April is almost wholly accounted for by the cargo steamer 
“ Harmatris,” 5500 tons, the first of five vessels which 
Lithgows, Ltd., Port Glasgow, are building for J. and C. 
Harrison, Ltd., London. So far as new business is con- 
cerned, Clyde shipyards have nothing fresh to report, 
the only contracts coming to Scotland during the month of 
April having been secured by East of Scotland firms. 


Idle Tonnage. 


The total number of vessels laid up in the Clyde 
area at present is fifty-eight, with an aggregate of 236,069 
tons, which shows an increase of about 20,000 tons during 
April. 


Steel. 


The position in respect to heavy steel shows no 
improvement. Some of the works are idle, while those in 
operation are short of specifications, especially for ship- 
building material. The tube trade is exceedingly quiet. 
Most, if not all, of the works in the Glasgow area are non- 
operative, the Union Tube Works at Coatbridge, having 
been permanently closed down, and the works at Gurnkirk 
shut down for an indefinite period. The demand for sheets 
is distinctly quieter, owing in a measure to the new tariff 
duties. Makers will require to increase their prices for 
sheets made from imported material, but it is extremely 
doubtful if they can impose a commensurate advance 
and still compete with Continental sheets in foreign 
markets. Inquiries have been on a fair scale, however, 
and producers are more hopeful. Galvanised sheets are 
neglected though export prices are low. 


Iron. 


Employment in the bar iron and steel bar re- 
rolling departments is intermittent. Re-rollers have 
advanced their prices, owing to higher costs of raw 
materials, the home price being now £6 10s. and export 
£6 7s. 6d. per ton. 


Pig Iron. 


The output from the six furnaces in operation in 
Scotland is still more than ample to meet all requirements. 
Both hematite and ordinary are in restricted demand, and 
easily supplied. Prices are unchanged. 


Coal. 


The outlook in the Scottish coal trade has not 
improved. In fact, a seasonable decline in home demands 
has served to increase the feeling of depression caused by 
the shrinkage in business with foreign countries. Inquiries 
from abroad are extremely modest, and in spite of low 
quotations shippers are not securing much in the way of 
prompt orders, while forward transactions are almost 
impossible. All descriptions of round coal are easily 
obtainable for immediate shipment, and though treble 
and double nuts move fairly well, other sizes of washed 
materials are very plentiful. gate shipments 
amounted to 238,880 tons, against 255,795 tons in the 
preceding week, and 205,539 tons in the same week last 
year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Industry. 


INTEREST is quickening in this area in the nego- 
tiations proceeding between the President of the Board of 
Trade and the representatives of the coalowners and the 
workmen with reference to the question of the hours of 
work in the coalfield and the wages of the miners. The 
feeling is that the subject of wages is the one that will 
cause the more difficulty with the miners’ leaders, though 
hopes are entertained, and indeed a confident belief 
prevails, that all difficulties will be overcome in time. 
So far as the coal-exporting section is concerned, they are 
not a little interested in what the new Mines Bill will 
contain, as it is reported that in spite of their efforts to 
bring about the abolition of the part of the Mines Act 
dealing with the marketing scheme and the minima prices, 
it is the intention of the Government to maintain the 
marketing section of the Mines Act, which is due to expire 
at the end of this year. Certainly the present conditions 
prevailing in the steam coal export trade are very depress- 
ing, and in marked contrast to those in evidence in the 
anthracite section. The latter is actively engaged, and it 
is of interest to note that since writing a week ago the 
Senate Finance Committee has eliminated the duty on 
coal from the House Revenue Bill, thus reversing their 
previous decision. The pro duty was 2 dollars per 
ton on coal imported into the United States, and if this 
had been brought into operation it would have been a 
serious blow to South Wales, and especially to the anthra- 
cite trade. It is a relief that the Senate Finance Com- 
mittee has altered its decision. Meantime there is great 


pressure on the loading facilities at Swansea, owing to the 
demand for anthracite coals, and the heavy shipments 
which are being made, more particularly to Canada. 
It is expected that shipments to Montreal and Quebec 
will this season constitute a record. To turn, however, to 
steam coals, it has to be admitted that the position is a 
very different one. 


At the end of last week there were 





altogether sixty vacant loading berths at South Wales 
ports, and only one steamer was waiting to load, that being 
at Swansea. There were, in fact, more idle tips at Cardiff, 
Penarth. and Barry on Saturday last than were working. 
According to the returns of the Great Western Railway 
Company, shipments of steam and anthracite coals at the 
docks under their control last week came to 388,770 tons, 
which compared with 400,625 tons for the preceding week, 
and with 465,895 tons for the corresponding week of last 
year. It is questionable whether the figures for this week 
will show any improvement, as the tonnage position is far 
from satisfactory. Taking into account arrivals of steamers 
over the week-end, there were on Monday thirty-eight 
vacant loading berths, and on Tuesday the situation, 
instead of improving, became worse, as the total rose to 
forty-seven. It is not only that prompt orders are on the 
searce side, but exporters are experiencing difficulty in 
finding suitable tonnage to execute the orders which they 
have in hand. Offers of tonnage for the Mediterranean 
are slow to come along, with the result that outward rates 
for this direction are perceptibly firmer. So far as con- 
tract operations in coal are concerned, it transpires that 
the quantity which local firms have been asked to tender 
for in the case of the Rosario Electricity Works for delivery 
over 1933 is 30,000 tons, and not 100,000 tons. Consider- 
able interest is displayed in the requirements of the 
Egyptian State Railways, for which tenders were to be 
opened at Cairo on Wednesday of this week. The total 
quantity is 240,000 metric tons of locomotive coals, and 
of this quantity tenders were invited for 180,000 tons on 
a c.if. basis Alexandria for delivery June to September 
inclusive, and 60,000 tons on a f.o.b. basis for shipment 
June to September 15th. 


May Day. 


As is customary, there was no work in the coal- 
field on Monday last, when,the miners celebrated May Day. 
The proceedings passed off with more than ordinary 
quietness. It was only at Aberdare, where Mr. James 
Maxton and Mr. Walter Citrine were the chief speakers, 
that it can be said that there was any “ liveliness.’’ Where 
mass meetings were held the usual omnibus resolution was 
submitted, dealing with questions of wages and numerous 
other subjects in which the miners are interested, but at 
many places the men appeared to be more interested in 
music and song, as the meetings of the miners were poorly 
attended. 


Whitsuntide Holidays. 


There will be no work in this coalfield during 
the first three days of Whit-week, viz., May 16th, 17th, 
and 18th, while so far as the docks are concerned, it has 
been arranged that the holidays for the coal trimmers and 
tippers shall be Monday and Tuesday, the 16th and 
17th inst. Full normal working will be resumed on the 
Wednesday. The employers’ representatives urged that 
the coal trimmers and tippers should work on the Tuesday 
where coal was available, so that the despatch of vessels 
and the release of trucks might be facilitated, but the men’s 
representatives declined to entertain this proposal. 


Development of Trade. 


Last week a conference at Cardiff, attended by 
about 100 representatives of local authorities, Chambers 
of Commerce and Trade, and labour organisations adopted 
proposals for the formation of an Area Council, and in 
about a month the Regional Industrial Development 
Council will be actively engaged in attracting new indus- 
tries to South Wales and Monmouthshire. The Earl of 
Plymouth has accepted the presidency of the Council. 
The tentative proposal is that the annual contributions to 
the Area Development Council shall be :—Cardiff, £350 ; 
Swansea, £250; Newport, £200; Rhondda, £100; 
Merthyr, £50; and the grouped Urban District Council 
areas, £700, as arranged between themselves. The con- 
ference passed a resolution approving the “‘ back to coal 
movement,’’ and thanked the promoters for their services 
to South Wales. As regards this movement, a full meeting 
of those engaged in it was held on Friday last at Cardiff, 
when it was decided to send a copy of the memorandum 
and appeal to each member of the House of Commons and 
every member of the Cabinet, and, further, that a deputa- 
tion from the Committee should meet the Welsh members. 


The Tin-plate Trade. 


The thirty-third annual conference of the tin- 
plate section of the Transport and General Workers’ 
Union was held at Swansea on Saturday last, when the 
secretary reported that the number of mills in operation 
was about 70 per cent., and the production was practically 
on a par with that rate. The conference passed a resolu- 
tion protesting against the present method of “* handling 
and manipulating "’ works by combines, because of the 
hardship imposed upon men who are rendered unemployed, 
with no possibility of returning to the tin-plate trade, 
after spending the best part of their lives in it. The con- 
ference insisted upon the orders being spread throughout 
the whole of the tin-plate districts, and not being con- 
centrated in a few areas. The conference urged the 
introduction of six hours’ shifts in order to make it 
possible to absorb any men who might be unemployed as 
a result of the arrangements made under the pooling or 
any other system under which the trade was governed, 
and which entailed the closing down of works. It was also 
put forward that any pooling system which might be 
introduced should not be introduced without previous 
consultation with the men’s representatives. 


Cardiff’s Aerodrome. 


Progress towards the completion of the equip- 
ment of the Cardiff Aerodrome at Splott was made last 
week, when about thirty tenders were received for the 
construction of the hangar, which is to accommodate six 
machines. The lowest tender was from a Bolton firm at 
£2649, and this was accepted by the Development Com- 
mittee. The hangar will be a steel-frame building, with 
a special type of roofing, and its construction is to com- 
mence without delay. 








Current Business. 


New business on the market is very slow to mature 
and the tone of steam coals is quiet. Very few collieries 
are in a comfortable position, so far as tonnage is concerned. 
All descriptions of coal, including large, sized, and small 
coals, are obtainable without difficulty. Coke is slow to 
move off, and patent fuel is not too well placed for orders. 
Pitwood is, if anything, easier on account of the supplies 
to hand, and the very limited demand, quotations being 
about 18s. 6d. to 20s. 








LAUNCHES AND TRIAL TRIPS. 


Ex. KanTara, twin-screw steamer; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order of Com ie de 
Navigation Mixte, of Marseilles; dimensions, 397ft. by 
53ft. 6in.; to carry passengers. Engines, twin-screw single- 
reduction geared turbines, Parsons type ; trial trip, recently. 

KYLEcLARE, steamship ; built by Caledon Shipbuilding and 
Engineering Company, Ltd. to the order of Limerick Steam Ship 
Company, Ltd., Limerick ; dimensions, 210ft. by 32ft. 6in. by 
13ft. 3in.; to carry cattle and livestock. Engines, steam, 
l7in., 28in., 46in. by 33in. stroke, pressure 185 1b. per square 
inch ; launch, April 19th. 

Roya EacGue, pleasure steamer’; to the order of the General 
Steam Navigation Company ; successful trial trips recently. 

MeRrvta, motor tank ship ; built by Netherland Shipbuilding 
Company, Ltd., to the order of the Royal Shell Group; dimen- 
sions, 467ft. by 61ft. 9in. by 34ft.; to ca oil in bulk. Oil 
engines of Werkspoor type ; trial trip, April 26th. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


James Howpewn anv Co. (Lanp), Ltd., inform: . that their 
Manchester office has removed to Deansgate Hous» 274, Deans- 
gate, the telephone number being Blackfriars 4182. 

Mr. E. V. Parkinson, of Cudworth, Yorkshire, has resigned 
his appointment as chief metallurgist to the Tata Iron and Steel 
Company, Ltd., India, and is returning to England. 











CONTRACTS. 


Tue Westincnovuse Brake sawp Saxpy SieNAL ComrPpany, 
Ltd., King’s Cross, London, has received orders from the Central 
Electricity Board for rectifier sets for trickle charging tripping 
batteries for the 132-kV sub-stations. These sets include a 
double-wound transformer of a special design, by means of which 
the trickle charge rate may be adjusted within very fine limite. 





A “ bridge ’’ connected Westinghouse metal rectifier gving full- 
wave rectification is fitted inside the framework. Two sizes, 
viz., 0-75 and 1-5 ampéres, are used, depending on the capacity 
of the sub-station, the operating battery being 110 volta. This 
battery supplies the power for operating the closing mechanism 
for the 132-kV switchgear in addition to various indicating and 
interlocking circuits. 

Joun I. Toornycrort anv Co., Ltd., have received from the 
Admiralty a contract for the construction of a river gunboat for 
service in China. The original Yangtse river boats, H.MS. 
“ Woodcock ” and H.M.8. * Woodlark,” built by Thornycrofts 
in 1897, completed over thirty years’ service before they were 
withdrawn from the Navy List in 1928, when they had the 
distinction of being the oldest vessels in fighting commission in 
the British Navy. The * Woodlark " was the first steamer of 
any size to navigate the long and difficult gorge of the Upper 
Yangtse River from Ichang to Chungking. Sionfler vessels were 
afterwards ordered by the French and k/ p Gover t 
the “ Sumida,” built in 1903, being still in service with the 
Japanese Navy. The new boat will be built to Admiralty design, 
but no details are yet available for publication. 











Tue Instirute or Metais---May Lecrurse.-—The twenty- 
second annual May lecture of the Institute of Metals will be 
delivered by Professor Dr. F. Korber, Director, Kaiser 
Wilhelm-Institut far Eisenforschung, Disseldorf, on Wednesday, 
May 11th, at 8 p.m., at the Institution of Mechanical Engineers, 
Storey’s-gate, Westminster, London, 8.W. 1, the subject of the 
lecture being *‘ The Plastic Deformation of Metals.” 


Import Dutres Apvisory CommitTee.—-The Import Duties 
Advisory Committee desires to announce that applications, 
whether in relation to additional duties or to the Free List, 
should be made, so far as possible, by representative bodies of 
the trades concerned. The Committee does not propose to pro- 
ceed as a rule by formal hearings. Applicants, therefore, should 
submit their case fully in writing and the Committee will call 
for such supplementary statements, oral or written, as may be 
required. he Committee will, from time to time, give notice 
of cases in which they are considering the question of the imposi- 
tion or modification of “ additional” duties, or of variations 
of the Free List, in order that interested parties may have the 
opportunity of making representations. 

Tue Overneap Lives Association..-The summer meeting 
of the Overhead Lines Association will be held at Chesham on 
Friday, July Ist, 1932. A provisional pro © has been 
arranged as follows :—Motor coaches will be at Chesham Station 
at 11.30 a.m., and the visitors will be taken over the southern 
area. Luncheon will be served at the Town Hall, Chesham, at 
1 p.m. After luncheon motor coaches will leave the Town Hall 
at 2.30 p.m. and the northern area will be inspected. At 4 p.m. 
a visit will be made to Ashbridge House and gardens. Tea will 
be served at the Bridgewater Arms, Little Gaddesden, at 5 p.m. 
A golf competition will be arranged if sufficient entries are 
received. Golfers who desire to enter should communicate with 
Mr. J. H. C. Brooking, Croydon Cable Works, Ltd., Mitcham- 
road, Croydon. 


Memoriat To Six Joserun Wirson Swan, D.Sc., F.R.S.- 
The fund, which has been raised for the p of founding 
Swan Memorial Scholarships in Electrical Science in memory 
of Sir Joseph Wilson Swan, D.Sc., F.R.8., inventor of the 
electric incandescent lamp, amounts to nearly £3000. A meeting 
of the Committee was held on Tuesday last in the Town Hall, 
Sunderland, the town of Swan's birth, when it was decided to 
close the fund on May 9th, and the Committee hopes that a 
total of £3000 will be realised on or before that date. Many 
appeals have been circularised, the majority of which were 
posted to individuals engaged in the electrical industry, members 
of the Institute of Electrical Engineers, and members of the 
Royal Photographic Society of Great Britain. Those who have 
promised or intended to subscribe to the fund should forward their 
donations, as soon as possible, to Mr. E. T. Nicholson, Martins 
Bank Fawcett-street, Sunderland, or Mr. P. F. Rowell, the 
1.E.E., Savoy-place, Victoria Embankment, W.C.2. All 
amounts, large or small, will be warmly welcomed and acknow- 
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TRON ORE. 


N.W. Coast 
(1) Native .. 
(1) Spanish 
N.E. Coast 
Native ; 
Foreign (c.i.f.) 


Home. 
$s 
(2) ScorTLanpD 
Hematite ' 3.68 
No. 1 Foundry 312 
No. 3 Foundry 3.69 
N.E. Coast 
Hematite Mixed Nox 3 3 
No. 1 ae 3 4 
Cleveland 
No. I 3 1 
Siliceous Lron 3 1 
No. 3 G.M.B. . 218 
No. 4 Foundry 317 
No. 4 Forge 217 
Mottled 2 16 
White 2 16 
MIDLANDS 
(e) Staffs. (Delivered 
All-mine (Cold Blast) .. 
North Staffs. Forge -- 3 1 
Foundry .. 3 6 
(e) Northampton- 
Foundry No. 3 ; 3 2 
Forge 217 
(e) Derbyshire 
No. 3 Foundry 3 6 
Forge os ae . 8 I 
(8) Lincolnshire 
No. 3 Foundry 
No. 4 Forge 
Basic 
(4) N.W. Coast- 
N. Lanes. and Cum 
(3 15 
Hematite Mixed Nos. .. \* 0 
4 5 


MANUFACTURED IRON. 


Home. 
£ s. 
SCOTLAND 
Crown Bars 9 15 
Best 
N.E. Coast 
[ron Rivets ll 5 
Common Bars ; 9 5 
Best Bars ¥ oar 1 5 
Double Best Bars 10 15 
Treble Best Bars cm 
Lancs.— 
Crown Bars .. 9 15 
Second Quality Bars 8 5 
Hoops ; ee @ 
8S. Yorxs.— 
Crown Bars . . Ob 
Best Bars - 0 15 
Hoops ; ‘ serene 
MIDLANDs— 
Crown Bars .. a 
Marked Bars (Staffs. ) 12 0 
Nut and Bolt Bars a 
Gas Tube Strip . 0 10 


STEEL. (2) 


(6) Home. 


(5) ScoTLanp 


Boiler Plates (Marine) .. 9 0 
(Land) 

Ship Plates, jin. and up = = 8 15 

Sections .. ; ° Ss 

Steel Sheets, fin. .. .. 7 15 


Sheets (Gal. Cor. 24 B.G.) 10 15 


(1) Delivered. 
All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. 


te te te te Oe oe 
—— i 
ees @O = = 





Current Prices for Metals and Fuels. 





STEEL (continued). 


Home. 
N.E. Coast £ 8.) 
Ship Plates .. .. - 3H 6... 
iar 7Reé ; 
Boiler Plates (Marine) .. 10 10 0 .. 
» » (Land) .- 10 0 ; 
Joists deltas. enna aire 
Heavy Rails .. .. .. 810 0. 
Fish-plates  .. 12 0 
Channels 1 5 0 
Hard Billets “times gl 
Soft Billets .. ain ar ae 
N.W. Coast 
Barrow-—- 
Heavy Rails 8 5 : ; 
Light Rails ‘ee yr to 8 15 
OR al 4 . 610 to 9 0 
MANCHESTER 
Bars (Round) ie 9 7 
(Small Round) 7 0 
Hoops (Baling) ae oF 
(Soft Steel) 9 oO 
Plates ae : ~ AR to 9 2 
(Lanes. Boiler) .. 8 12 
SHEFFIELD- 
Siemens Acid Billets 9 2 6 (basis) 
Hard Basic ‘ 8 2 Gand8 12 
Intermediate Basic 612 Gand? 2 
Soft Basic 6 0 ‘ : 
Hoops .. .. 910 Oto O15 ¢ 
Soft Wire Rods 7 10 
MIDLANDS 
Small Rolled Bars 
(all British). . 7 5 Oto 715 
Small Re-rolled Bars . 6 FT b6to 610 
Billets and Sheet Bars . 56 5 Oto 5 10 
Galv. Sheets, f.o.b. L’pool 9 7 6to 9 10 
(2) Staffordshire Hoops 910 0 
(d) Angles 8 7 6 
(d) Joists ; 8 15 
(d) Tees i eck Ble eee 
(d) Bridge and Tank Plates.. 8 17 6. H 
Boiler Plates 8 7 bto 8 Ww 


NON-FERROUS METALS. 


SWaANska 
Tin-plates, L.C., 20 by 14 
Block Tin (cash) 
(three months) 
Copper (cash). . 
o (three months) 
Spanish Lead (cash) 
(three months) 
Spelter (cash) 
(three months) 
MANCHESTER 
Copper, Best Selected Ingots 
Electrolytic 
Strong Sheets 
Tubes (Basis Price), Ib 
Brass Tubes (Basis Price), Ib. 
Condenser, |b. 
Lead, English . . 
Foreign 
Spelter 
Aluminium (per ton-——raw ingot) 


Tungsten Metal Powder 
Ferro Tungsten 


Ferro Chrome, 4 p.c to 6 p.c. carbon 
6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 
Specially Refined . 
Max. 2 p.c. carbon 
1 p.c. carbon 
0-70 p.c. carbon 
* ” carbon free 
Metallic Chromium 
Ferro Manganese (per ton) 


Silicon, 45 p.c. to 50 p.c. 
- 75 p.c. 


Vanadium 
Molybdenum ; 
Titanium (carbon free) 
Nickel (per ton) 
Ferro Cobalt 





(2) Net Makers’ Works. (8) f.0.b. Makers’ Works, approximate. 
(7) Export Prices—t.o.b. Glasgow. 
(a) Delivered Glasgow. 


Ordinary Ship, Bridge, and Tank Plates and Sections, 15/— if home consumers confine purchases from associated British Steel Makers. 


f.o.b. l4 6 to 15 
120 


122 


£95 


FERRO ALLOYS. 


2/3} per Ib. 
> 


2/— per Ib. 
Per Ton. 

£25 12 6 
£24 10 0 
£23 15 0 


£37 15 0 
£48 0 0 
£52 0 0 


1/1 per Ib. 
3/— per Ib. 


£11 0 O for home 
£11 10 0 for export 
£10 O Oscale 5 


unit 


£9 to £9 


30 
30 
ll 
12 
12 


13 


Per Unit. 


£17 15 0 scale 


unit 


12/9 per Ib. 


6/3 per Ib. 
9d. per Ib. 


£250 to £255 
10/~ per Ib. 


(6) Delivered Sheffield. 


(4) Delivered Sheffield. 
(8) Except where otherwise indicated, coals are per ton at pit for mland and f.o.b. for export, and coke is per ton on 
Joists (minimum), 22/6 ; 


a 


=} of 


(8) N.W. Coas?- 


ome 


CARDIFF 





(c) Delivered Birmingham. 


LANARKSHIRE 
(f.0.b. Glasgow }—Steam 
Ell 
Splint 
Trebles. 
Doubles 
o je Singles .. 
AYRSHIRE 
(f.0.b. Ports)}—Steam 
Jewel 
” Trebles 
FrresHIRE 
(f.0.b. Methil or Burnt 
island)—Steam .. 
Screened Navigation 
Trebles 
Doubles 
Singles 
LorTHIANs— 

(f.0.b. Leith)}—Best Steam 
Secondary Steam 
Trebles 
Doubles 


Singles 


Steams 
Household 
Coke 
NORTHUMBERLAND 
Best Steams 
Second Steams 
Steam Smalls 
Unsereened 
Household 
DuRHAM 
Best Gas 
Second 
Household 
Foundry Coke 


SHEFFIELD 


Best Hand-picked Branch 
South Yorkshire Best 


Derbyshire Best Bright House 2:2 


Screened House Coal 

Best Screened Nuts 

Small Screened Nuts 
Yorkshire Hards 
Derbyshire Hard» 

Rough Slacks 

Nutty Slacks 

Smalls 

Blast -furnace Coke (Inland) 


FUELS. 


SCOTLAND. 


ENGLAND 






Export. 
13/—to 13.3 
14/3 
14/3 to 15,6 
12/6 
9/9 
8/9 


12, 
16/6 


ll) to 11/9 
16/6 

1l/— to 13 

10/—to 10/6 
8/9 


ll/—to 11/6 

10/9 to Il 
il 

9/9 to 10 

8/9to 9 


21/9 
32, 6to 51 48 


20 to 22 6 


13/6 
12/3 to 12/6 
8/6 
12,6to 13 

27/— to 39 


14,6 
13/3 to 13/6 
25,-—to 37 


24 


Inland 
26 6to 27/6 
to 23 


to 23 


to 20,6 
to 18 
6 to 15/6 
to 18 
to 18 
6to 9 
to 86 
to 6 


= 


to 126 on rail at ovens 


Furnace and Foundry Coke (Export), f.0.b., 18 — to 18/6 


Steam Coals : 
Best Smokeless Large 
Second Smokeless Large 
Best Dry Large 
Ordinary Dry Larg: 
Best Black Vein Larg: 
Western Valley Large 
Best Eastern Valley Large 
Ordinary Eastern Valley Larg: 
Best Steam Smalls. 
Ordinary Smalls 
Washed Nuts 
No. 3 Rhondda Large 
- Smalls 
No. 2 in Large 
Through 
o - Smalls 
Foundry Coke (Export) 
Furnace Coke (Export) 
Patent Fuel 
Pitwood (ex ship) . 


SWANSEA- 


Anthracite Coals : 
Best Big Vein Large 
Seconds 
Red Vein. . 
Machine-made Cobbles 
Nuts 
Beans 
Peas ie a 
Breaker Duff .. 
Rubbly Culm 

Steam Coals : 

Large 

Seconds 
Smalls 

Cargo Through 


(5) Glasgow, Lanarkshire and Ayrshire. 


(d) Rebate : 


(e) Delivered Black Country Stations. 


(9) SOUTH WALES. 


19 6to 19,8 
18 9 to 19/6 
19 — to 19/6 
17/9 to 18.3 
18 3to 18/6 
17,9 to 18 
17/74 to 17/9 
17 3to 17/6 
13 —to 13/6 
ll)—to 13 
19 — to 25 
19/6to 19 9 


15/— to 16 
17/—to 17/3 
15/6 to 16 
14/—to 14/3 
22/6 to 36/6 
17 /—to 18 
19/— to 19/6 
18 6 to 20 
36,— to 38,6 


27/— to 32/6 
22/6 to 27/6 
41/6 to 48/6 
40 /— to 48/6 
28 /6 to 32/6 
19/— to 21/- 
8/6to 9/6 
8 3to 89 


20/— to 20/6 
18/-- to 20 
11/6 to 13; 
16/—to 17/6 


(6) Home Prices— 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


The British Steel Tariff. 


Untit recently Great Britain took about one- 
third of the total quantity of steel exported from France, 
and, following upon the 10 per cent. import duty, the 
quantity of blooms and billets supplied to Great Britain 
fell from 27,000 tons in February to 15,000 tons in March, 
and rolled steel from 35,000 tons to 12,000 tons. The new 
higher duties have now practically closed the British 
market to those supplies, and French producers are think- 
ing seriously how 4 their output will have to be reduced 
permanently in order to bring it within a normal limit, 
for it is recognised that there must be an end to the 
exaggerated inflation of production which has brought ruin 
on the steel industry. The British tariffs have come as a 
shock to Continental steelmakers, and it is suggested that 
British producers would never have insisted upon such 
complete protection had arrangements for the Steel Cartel 
been carried through under conditions that would have 
satisfied them. The Belgian steel firms are held responsible 
for the failure to reconstitute the Cartel, and they will 
suffer most from the British tariffs. Their effect on the 
Belgian steel industry is regarded as disastrous. At the 
end of February merchant bars were quoted in Brussels 
at £2 11s. (gold) and billets £2 7s. a ton, and the British 
import duties have forced them down to £2 4s. and 
£2 2s. 6d. respectively. The only hope for the Belgians 
lies in an appreciation of sterling, and unless some margin 
is provided for them in this way the chances of exporting 
to Great Britain are small, for it is difficult to see how wages 
can be further reduced and prices seem to have got right 
down to bedrock level. No one believes that any profit 
can be made on the prices at which steel is now offered. 
Therefore Belgian steelmakers will have to look squarely 
at the situation in the way the French and Germans are 
now doing, and there can obviously be little hope for the 
future unless Belgian producers come into line with other 
Continental steelmakers and arrange for a restriction of 
output and the maintenance of prices, which can only be 
done by reconstituting the Cartel with a central sales 
organisation. Some idea of the effectiveness of such an 
arrangement, if it can possibly be carried out inter- 
nationally, is shown by the results of the steel combina- 
tion in France, where under protection of quotas, prices 
have been advanced and consumers are buying against a 
possible further rise. The requirements, however, are 
too limited to justify the hope that this buying will con- 
tinue. The importance of the restriction of output is seen 
in the reduction in the number of furnaces in blast from 
133 in March, 1931, to 78 in March last, and in the decline 
of 36 per cent. in the steel production in the same period. 


Railway Electrification. 

The plan to electrify 1900 miles of railway, in 
addition to the 1000 miles already completed, is arousing 
strong Opposition on the ground mainly that the figures 
and estimates presented by the Commission which is 
responsible for the plan are at variance with facts. There 
was some justification for the work carried out on the 
Paris—Orleans and Midi systems, which traverse regions 
where there is an abundance of hydro-electric energy, but 
on the other railway systems the conditions are far less 
favourable for electrification on account of the relative 
cheapness of coal as compared with the cost of electric 
current. Moreover, the undertaking would, it is affirmed, 
be financially disastrous. This fact is demonstrated by 
Monsieur P. Lavarde, in a publication issued by the Office 
pour le Perfectionnement de la Traction Autonome sur 
les Chemins de Fer (Office for Improvements to Self- 
contained Traction on Railways), showing that the figures 
of cost given in the Commission's report are below the 
mark, and that the actual cost of electrification and working 
would be out of all relation to any advantages that might 
accrue from the transformation. To take one example, the 
Commission claims that 1 kWh is equal to 2-2 kilos. of 
coal burnt in a locomotive, whereas a comparison between 
the actual cost of current and the cost of coal shows that 
the equivalent would be 1 - 85 kilos. on the State Railways, 
1-4 kilos. on the Alsace-Lorraine, and 1-65 kilos. on the 
Est ; in Switzerland it is 1-75 kilos., in Bavaria 1-4 kilos., 
and in Sweden 1-5 kilos. Monsieur Lavarde states that 
in France 1 kWh would be equal to an average of 1-75 kilos., 
and that with improvements in the steam locomotive 
this figure may be reduced to 1-5 kilos. He concludes 
that electrification would entail a deficit of at least 300 
million francs a year, while a capital expenditure of 5000 
million francs on the work has no justification whatever, 
especially at a time when the railway companies must be 
free to adapt their traffic facilities to new conditions and 
nea! from new technical developments and inventions. 

onsieur Lavarde says that the self-contained loco- 
motive, whether steam or oil propelled, has so many 
advantages over everything else that if it did not exist 
it would have to be invented, and it has before it an almost 
unlimited field of progress. Protest against the plan has 
also been received from the Metz Chamber of Commerce, 
which bases its objection on seven main counts, and 
points to the fact that in Germany there is no electrifica- 
tuon, except on short mountain railways. In case of hos- 
tilities electrified railways would be particularly vulnerable 
to attack. 


The Coal Trade. 


_ The return of so many foreign miners to their 
respective countries has reduced the figures of unemploy- 
ment at the collieries, and it is expected that they will be 
still further diminished as the result of the undertaking 
which the Government has given to coalowners and miners 
to apply the import quotas in such a way that the foreign 
supplies will be restricted to just what is necessary to 
make up for the deficiency of the home production. The 
licences will be kept under strict control, so as to prevent 
foreign coal being imported in éxcess of the quotas, and 
will include coke as well as coal. A still greater conces- 
sion to coalowners is that the average import total for 
the years 1928, 1929, and 1930 will be reduced by 40 per 
cent. instead of 30 per cent. as at present. The i rts of 
coal during the present year will therefore be not much 
more than 18,000,000 tons. 
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When an é t ia « ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, Wo 
at ls. each. 

The date first given is the date o ication ; the second date, 
as the nb tb chridqmers, ta the hace of the ascopionss of the 
complete Specification. 


STEAM GENERATORS. 


369,813. June i8th, 1031.—Heapers ror WATER-TUBE 
Borers, Fried. Krupp Aktiengesellschaft, Essen, Germany. 

The inventors say that with the usual form of square-section 
tube, with uniform wall thickness, used for making the sinuous 
headers of water-tube boilers, there is a tendency for crinkles 
to develop at the corners when the tube is corrugated. They 
consequently thicken up the tube at the corners, as shown in 
the sketch, and describe this thickening as follows :-Each 
thickening has the shape of a right-angled triangle, the 
sides of which coincide with the inner sides of the tube cross- 
section, and one side A of which is about as long as twice the 
wall thickness of the tube, and the le of the other side B 
of which is about one-third of the wall thickness of the tube, 
whilst the corner, where the inner side of the tube cross section, 
with which the shorter side coincides, and the hypotenuse of 
the triangle meet, is rounded off with a radius C, which is about 
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equal to the wall thickness of the tube. When the tube is bent 
into a header after being filled with an incompressible material, 
the sides of the tube containing the longer sides A of the tri- 
angular thickened portion are laid parallel to the bending plane 
of the header. By these means the inner bend which would 
normally be endangered on bending the tube into a header is 
displaced out of the pressure range of the wall to be bent and 
the corners of the tube are protected by the thickening against 
excessive compression stresses. Tests have shown that a header 
produced in this way sses at the pressed points, and par- 
ticularly at the points which were hitherto ex to the greater 
danger—which are indicated with arrow X—an inner bend, 
the radius of which corresponded at least to that prescribed, 
i.., about one-third to one-half of the wall thickness of the 
tube. In addition, these pointe were free from defects and 
wrinkles.— March 3 let, 1932. 


DYNAMOS AND MOTORS. 


369,638. December 23rd, 1930.—Syncnronous Inpvuction 
DywaMo-eLectnic Macnatmves, The British Thomson- 
Houston Company, Ltd., of Crown House, Aldwych, 
London, W.C. 2, and William John Gibbs, of 44, Grosvenor- 
road, Rugby. 

The A.C. motor described in this specification has a com- 
mutator winding inductively related to a primary winding, and 
both inductively related and conductively connected to a 
secondary winding, all three windings having the same number 
of poles. The primary winding A is fed from the supply B, the 
exciting or commutator windi Cc yey bye related to 
it and connected by brushes D E F to field winding, which 
acts as a three-phase secondary winding G, H, and | duri 
the accelerating period. The winding C should be proportio: 
to have an M.M.F. about 2 per cent. of that of winding G H I. 
The connections between the portions H and I and their corre- 
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sponding brushes E and F are interchanged so that the phase 
rotation of the e.m.f. injected in the secondary winding is 
reversed with respect to that of the e.m.f. induced therein. 
The motor may be started either by direct switching on the line 
or starting resistances J may be inserted and cut out in steps 


as motor accelerates. When operating synchronously, 
the exciting or commutator winding provides a direct current 
for the field winding. The distribution of current in the three 


legs of the field winding will depend on the position of the 
commutator brushes relative to the field winding to which they 
are connected. The distribution of current in three legs of 
the field winding can therefore be varied by mounting the 
brushes on a movable rocker and moving the rocker, with the 
condition, however, that the current in one leg is necessarily 
the sum of the currents in the other two legs. an adjustab 


resistance of suitable value is inserted in that leg of the field 








winding which carries the full field current, the amount of field 
current can be thereby controlled, and therefore the power 
factor of the motor varied by adjustment of the resistance. A 
—— method of power factor variation is obtained—as shown 
in the lower di —by inserting a fixed resistance of suitable 
value in one of the legs of the field winding which is not neces- 
sarily carrying the full field current. The brush rocker can then 
be adjusted so that the current in this leg is zero..- March 23rd, 
1932. 


SWITCHGEAR. 


368,978. March Sth, 1931.—Conracrors anp Cimouir 
Breeakers vor ALTERNATING aND Dimgor ELscraic 
Cunrent Systems, Chance Brothers and Co., Litd., of 
Lighthouse Works, West Smethwick, Stafford, and Johann 
Hermann Abbink-Spaink, of the same address. 

In some electrical systems it is usual to employ A.C. for normal 
purposes and D.C. for emergency purposes, and the object of 
this invention is to enable the same control gear to be used 
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for A.C. or D.C. In order to limit the current which can pass 
when a D.C. voltage is applied, a resistance A is arranged in 
series with the inductive windings, such as that shown at B. 
The resistance may be provided with a short-cireuiting switch 
© to enable it to be cut out when working with A.C., and the 
A.C. may then be supplied by closing the switches D. When 
using the D.C. supply, however, the switches E would be closed 
and the switch C opened.—_-March 17th, 1932. 


TRANSMISSION OF POWER. 


369,700. May 18th, 1931.—-Ou. Fuctave or Execrric Casies, 
Siemens-Schuckertwerke Aktiengeselischaft, of Berlin- 
Siemensstadt, Germany. 

In accordance with this invention, contact manometers A 

are along an oil-filled cable and through s relay B 

make and break a circuit containing a source of current C, 
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and a motor D. Upon making the circuit, the motor drives the 
pump E, which changes the pressure in a balancing chamber F 
connected with the cable terminal box G, and thus regulates 
the flow of oil in the cable. Instead of the relay being operated 
by fluctuations in pressure, it can be ar: to be influenced 
by changes of temperature of the cable.— March 31st, 1932. 





FURNACES. 
369,330. February 3rd, 1931.—Tue Preraration oF Moist 
Fusts, Allgemeine ElektricitAte-Gesellechaft, Friedrich 


Karl-Ufer 2-4, Berlin, N.W., Germany. 
The inventors explain that it is difficult to pulverise coal or 
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similar fuels if they contain much moisture, as they tend to cake. 
They, therefore, make a primary pulverisation in a mill A, which 
is heated by hot gases from the duct B. Any oversize fuel 
is returned to the mil] from the separator C. The fines pass on 
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to the eyclone separator D and go to the final grinder E, which is 
heated by hot gas from the duct B. The dust drawn from the 
cyclone is returned to the circuit by the trunking F and the 
fan G.— March 24th, 1932. 


CRANES AND CONVEYORS. 
369,324. January 28th, 1931.—Cuures, The General Electric 
Sorte, Ltd., Magnet House, Kingsway, London, W.C. 2, 
and C. H. Marshall, of Fraser and Chalmers Engineering 
Works, Erith, Kent. 
The object of this invention is to provide a means of dropping 
coal or any other such material into, say, the hold of a ship with 
a minimum of breakage. The hopper A is made with several 
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telescopic extensions, B, C, D, which are supported on the girder 
E. This girder can be “ paid out "’ to any necessary extent by 
the rope gear F. The chute also is made of telescopic sections, 
the lower of which is supported from a crane by the slings G. 
At the bottom of the chute there are adjustable doors H, which 
deliver om to a short horizontal belt conveyor J, that may be 
driven in either direction.— March 24th, 1932. 


MISCELLANEOUS. 


369,279. December 18th, 1930.—CapLe-seatinc BeLLs oR 

OTHER INSULATORS FoR Use on Hicn-vontace Circuits, 

A. Reyrolle and Co., Ltd., of Hebburn-on-Tyne, Durham, 

and Archibald Allan, of “Cragside,”’ Ashleigh-grove, 
Tynemouth, Northumberland. 

This specification describes a cable-sealing bell for use on 
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high-voltage circuits. The interior of the insulator is filled with 
oil or other insulating medium, and a flexible expansion chamber 
A is mounted directly on the insulator, and is in open com- 
munication with its interior. A substantially constant pressure 
is therefore maintained on the insulating filling, irrespective 
of temperature changes. B is the central conductor and C a 
flexible lead.— March 18th, 1932. 


368,850. December 12th, 1930.—CurReNtT ReEcTIFYING 
Devices, The Westinghouse Brake and Saxby Signal Com- 
pany Lid., of 82, York-road, King’s Cross, London, N. 1. 

This invention relates to an improved method of providing 
an electrode on the oxide surface of copper oxide rectifiers. 

In accordance with the method, a copper oxide rectifier plate 

or dise is produeed in the usual by heating a copper 

blank to a temperature of substantially 1040 deg. Cent. in an 
oxygen atmosphere, thereby es a layer of copper oxide 
on at least one surface of the blank. After the oxide layer 
has been produced on the copper blank, the outer surface of 
the layer is reduced to copper by quenching in a suitable reducing 
agent, such as alcohol, or by an electrolytic process. The 
surface of this reduced layer of copper is then provided with 
a protective coating of copper or other metal by spraying with 
vaporised metal, and this spraying process may be carried 
out by means of the device eae as the Schoop spray. In 
reducing the outer layer of oxide on the copper blank to copper, 
by a reducing agent or by electrolytic reduction, the uced 
copper layer is extremely thin, and it therefore has a limited 
life on account of the corrosive action of the atmosphere. 

But in accordance with the invention, the thickness of the 

reduced copper layer may be greatly increased, thereby providing 

an electrode which does not have a limited life.—March 14th, 

1932. 

369,306. January 8th, 1931._-APpPARATUS FOR PROTECTING 
E.ectric Systems Acarnst Excess Voutaces, Etablisse- 
ments Merlin and Gérin, of rue de Monestier de Clermont, 
Grenoble, France. 





and an induction coil, or coils, which whilst affording protection 
against the steep front of travelling waves, serve as blow-out 
coils. The armatures of the condenser are in the form of 
cylinders A connected together alternatively to the circuit and 
earth, either through resistances or directly. In the space between 
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each two armatures there are one or more i g cylind 
B, with one or several openings C. The induction coil serving 
as @ magnetic blow-out is placed on the outside of the d * 
as shown at D. It is claimed that on this principle a simple 
lightning arrester could be produced to protect systems against 
excessive voltages by a discharge to earth.— March 24th, 1932. 


369,308. January 9th, 1931.—A Device ror RerarNine a 
FLUID FROM FLOWING BETWEEN SuRFACES OF MEMBERS 
Factne EACH OTHER AND HAVING A Retative Morion, 
M. Masini, Via Cernaja 59, Firenze, Italy. 

The intention of the invention described in this specification 
is to seal, gas-tight, the passage of the piston of a two-stroke 
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engine past the exhaust port, or any similar mechanical arrange- 

ment. In order to effect this the cylinder wall is provided with 

a series of concentric grooves A, round the exhaust port, into 

which there are sprung rings having the cross-sectional form 

shown at B. The rings tend to force their way outwards up 

the sloping sides of their grooves and, consequently, make a 

tight joint against the piston.— March 24th, 1932. 

369,329. February 3rd, 1931.—Arm-neatine Devices, Jarmain 
and Son, Ltd,, Minerva Works, Kirkheaton, near Hudders- 
field, and G. G. Jarmain. 

The inventors say that steam traps used in conjunction with 
air heaters are uncertain and unreliable. They, consequently, 
drain the heating elements A through a continuously open 
orifice B. This orifice is so proportioned that it will pass the 
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maximum quantity of condensate likely to be produced, and 
delivers the hot water to the preheater C. The water is finally 
discharged at D. E is the fan. It is pointed out that should the 
orifice not be exactly proportioned to the service required, no 
great waste will result, as the orifice will pass a considerably 
greater weight of water than of steam, and because any steam 
which may be passed will be utilised usefully in the preheater.— 
March 24th, 1932. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Tuesda 
of the week preceding the meetings. In all cases the rot 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 

Inoy anp Street Instrrute.—At the Institution of Civil 
Engineers, Great George-street, Westminster, 8.W.1. Annual 
meetings. For programme see page 377. 

Puysicat Socrety.—In the Physiological Laboratory of 
University College, Gower-street, W.C.1. Council meeting, 
3.45 p.m.; meeting, 5 p.m. 

Ramway C.ius.—57, Fetter-lane, E.C.4. “The Great 
Northern Railway of Ireland,” by Mr.C. R. G. Stuart. 7.30 p.m. 

Royau Instirution or Great Britaix.—21l, Albemarle- 





The bp ines described in this specification for protecting 
electrical circuits against excess voltages, consists of a condenser 


street, Piceadilly, W. 1. Conversazione, 8.30 p.m. 





Universiry or Lonpon.—In the Department of Applied 
Statistics, University College, Gower-street, W.C.1. Ad 
Lectures in Statistics. Three lectures, “ The Réle of Statistica! 
Method in Industrial Standardisation,” by Dr. W. A. Shewhart. 


5.30 p.m. each day. Admission free. 


TO-DAY to MONDAY, MAY 9ra. 
INSTITUTION OF MECHANICAL Enorveers.—London spriny 
meeting. For programme see page 454, 


TO-DAY ro WEDNESDAY, MAY 18ru. 


Paris Traps Fam.—Exhibition Park, Porte de Versailles 
Open daily. London office of the Fair, 143, Fleet-street, E.C. 4. 


SATURDAY, MAY 7rn. 

INstiruTe OF British FOoUNDRYMEN : LANCASHIRE Brancn 
—In the College of Technology, Sackville-street, Manchester 
“Some Aspects of Oil Engine Foundry Practice,’ by Mr. G. E 
Windeler. The paper will be read by Mr. Herbert E. Beardshaw 
4 p.m. 

InstrruTion oF Etezcrrrcan ENGINEERS: METER AND 
InstruMENT SecTIon.—Visit to Rugby. For details see page 
379. 

InstITUuTION oF Locomotive ENorngerrs.—Visit to Heston 
Civil Airport. Assemble Charing Cross Embankment (Under. 
ground Station), 2 p.m. 

InstrTUTION OF MUNICIPAL AND County ENnGINEERS.—South- 
Eastern District meeting at Gillin » Kent. Assemble 
Council Chamber, Gardiner-street, Gillingham, 11.30 a.m. 


MONDAY, MAY 9rs. 


InsTITUTION.—-12, Great George 
“ The Effect of Recent Legislation 
T. Creswell. 


CHARTERED SURVEYORS’ 
street, Westminster, 8.W. 1. 
on Covenants and their Enforcement,” by Mr. W. 
8 p.m. 

INSTITUTION OF ELectRicAL ENGINEERS : LoNDON STUDENTS’ 
Section.—Savoy-place, Victoria Embankment, W.C. 2. Annual 

neral meeting. A film of the Students’ Section, 1931 Summer 

our will be shown. 


InstrruTiIon oF SanrtarRy Enoineexs.—At Caxton Hall, 
Westminster, 8.W.1. ‘Some 1% of Central Heating 
Systems,"’ by Mr. W. E. Fretwell. p-m. 


TUESDAY, MAY lors. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.—At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. 2. 
‘* Modern Oil Production Problems,"’ by Mr. A. Beeby Thompson. 
5.30 p.m, 

(New) InTeRNATIONAL ASSOCIATION FOR TESTING MATERIALS : 
British Brancu.—In the Meeting Hall of the Institution of 
Mechanical Engineers, Storey's-gate, St. James's Park, London, 
8.W. 1. General meeting. The chair will be taken by Sir Henry 
Fowler, K.B.E., Chairman of the British Committee. Dr. W. 
Rosenhain, F.R.S., President of the International Association, 
will give an address on the work and objects of the Association. 
7.30 p.m. 

MANCHESTER GEOLOGICAL AND Mintno Socrery.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. ‘‘ Gas Evolution 
and Rate of Advance,’ by Mr. Alfred Hudson. 3.30p.m. The 
Council will meet at 2.45 p.m. 


WEDNESDAY, MAY llr. 

InsTITUTE oF Fvet. —Burlington House, Piccadilly, W.!. 
“The Artificial Formation of Bi i Coal and Mineral 
Oil H -earbons,” by Dr. Ernst Berl. Eight other technical 
societies have been invited to join this meeting. 6 p.m. 

InstrruTe oF Metats.—In the Hall of the Institution of 

i i , Storey’s-gate, Westminster, 8.W. 1. 
Annual May Lecture, “The Plastic Deformation of Metals,” 
by Professor F. Kérber. 8 p.m. 

Nationat Instrrurs or InpusTRaiaL PsyomoLtocy.—At the 
London School of Economics and Political Science, Aldwych, 
W.C.2. “ Psychological and Social Factors in Business Rationali- 
sation: The Dangers of Rati .” by Dr. Charles 8. 
Myers. 5.30 p.m. 








FRIDAY, MAY 13rs. 

British Association oF CuEMisTs: Lowpon Sxcrion.— 
The annual general meeting at the Broad-street Station 
Restaurant, London, E.C. 7 p.m. This meeting is taking the 
place of that announced for May 6th, 1932. 

Instrrution oF Extgzcrricat Encrxeers: Soorrisn Centre. 
—At the Cowdray Hall, Aberdeen. Faraday Lecture, ‘‘ Every- 
day Uses of Electricity,’’ by Professor J. K. Catterton-Smith. 
7.30 p.m. 

Roya. Iystirvtion 
street, Piccadilly, W. 1. 
John C. W. Reith. 9% p.m. 


SATURDAY, MAY l4éra. 
InstTiTUTION OF ELECTRICAL ENGINEERS : 
—Excursion from Aberdeen to Braemar. 
Hotel, Aberdeen, 9.30 a.m. 


WEDNESDAY, MAY 18rz. 

Nationa Lystirute or Inpusiatat Psyonoirocy.—At the 
London School of Economics and Political Science, Aldwych, 
W.C.2. “ Psychological and Social Factors in Business Rationali- 
sation: The Advantages of Rationalisation,”’ by Dr. Charles 8. 
Myers. ' 5.30 p.m. 

WEDNESDAY, MAY 265ru. 

British Science Guiip.—At the Royal Society of Arts, 
John-street, Adelphi, W.C.2. “Polar Lights,” by Professor 
Sydney Chapman, F.R.S. 4.30 p.m. 


THURSDAY, MAY 26ru. 
Royat AgronavtTicaL Socrery.—In the Science Museum, 
tical Secti South Kensington, 8.W.7. Twentieth 
Lecture, ‘‘ New Methods of Research 
Wimperis. Annual Council 


Albemarle - 
by Sir 


or Great Brrrar.-—2l, 
Discourse, ‘* Broadcasting,” 


Scorrisu CENTRE. 
Leave Caledonian 





Wilbur Wright Memorial 
in Aeronautics,” by Mr. H. E. 
dinner. tion and conver 


FRIDAY, MAY 277s. 


InsTITUTE OF TRANsPORT.—Joint meeting with the Town 
Planning Institute and the National Housing and Town Planning 
Council. “ Planning and Transport,” by Mr. G. L. Pepler. 
6 p.m. 





SATURDAY, MAY 28rx. 
InstrrUuTION oF MuniciraAlL aND County Enorvgers.—Meet- 
ing at Whitby. Royal Hotel, Whitby. 1 p.m. 
MONDAY, MAY 30rn, ro FRIDAY, JUNE 3rp. 
InstrTruTION oF ExLectrica Enorveers.—Summer meeting 
at the North Midland Centre. For provisional programme see 
page 379. 
TUESDAY to FRIDAY, JUNE Tra ro 1l0rs. 


InstiTUTe or British Foun’ yMEN.—Annual Conference 
at Newcastle-upon-Tyne. Partic ars may be obtained from the 
Hon. Conf 8 y, Mr.J . W. Eckford, 4, Mosley-street, 
Newcastle-upon-Tyne. 











